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LOADS AND AEROELASTICITY DIVISION
RESEARCH AND TECHNOLOGY ACCOMPLISHMENTS FOR FY 1986
AND PLANS FOR FY 1987

SUMMARY

The purpose of this paper is to present the Loads and Aeroelasticity Division's
research accomplishments for FY 86 and research plans for FY 87. The work under
each branch (technical ‘area) will be described in terms of highlights of
accomplishments during the past year and highlights of plans for the current year as
they relate to five year plans and the objectives for each technical area. This
information will be useful in program coordination with other government
organizations, universities, and industry in areas of mutual interest.

ORGANIZATION

The Langley Research Center is organized by directorates as shown on figure 1.
Directorates are organized by divisions and offices. The Loads and Aeroelasticity
Division of the Structures Directorate consists of five branches as shown on figure 2.
This figure lists the key people in the division which consists of 66 NASA civil servants,
nine members of the Army Aerostructures Directorate, USAARTA, Army Aviation
Systems Command located at Langley Research Center, and one member of the Air
Force. Recent changes in key people include the loss of Jerry Newsom from the
Aeroservoelasticity Branch to NASA Headquarters (Technical Assistant to the
Administrator) and the assignments of Rodney Ricketts as Assistant Head of the
Thermal Structures Branch and Bill Cazier as Assistant Head of the Configuration
Aeroelasticity Branch. Each branch represents a technical area and disciplines under
the technical areas are shown on the figure. All of the Army personnel work on the
Rotorcraft Aeroelasticity and Rotorcraft Structural Dynamics disciplines.

The division conducts analytical and experimental research in the five technical
areas to meet technology requirements for advanced aerospace vehicles. The
research focuses on the long range thrusts shown in figure 3. The Configuration
Aeroelasticity Branch (CAB), Unsteady Aerodynamics Branch (UAB), and
Aeroservoelasticity Branch (ASEB) all work in the area of Prediction and Control of
Aeroelastic Stability and Response of Aircraft and Rotorcraft. The Aerothermal Loads
Branch (ALB) and the Thermal Structures Branch {TSB) work the areas of Lightweight,
Hot Structures for High Speed Vehicles (Aeronautics) and Aerothermal Structures and
Materials Technology for Space Transportation Systems (Space).

RESEARCH PHILOSOPHY

The basic philosophy and motivation of the Loads and Aeroeiasticity Division
research program can be captured in selected quotes from some leaders in
Aerospace Research and Development. In his 13th Von Karman lecture on
Aeroelasticity (ref. 1), I. E. Garrick related the following: "Von Karman's sense of
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humor, which was remarkably appropriate to a given occasion, has become
legendary. Recognizing that the poor structures engineer was usually held
accountable for structural integrity, he quipped, 'The aerodynamicist assumes
everything but the responsibility.™

"It has been gratifying to me to observe that in major aerospace industry the
aeroelastician is no longer the stepchild he once was. From an almost parochial
isolated specialist, he is now the generalist who tends to pull together the separate
efforts in structures, aerodynamics, stability and control, and propulsion, even in early
design stages. Yet, there are still human problems such as one-way communications
and barriers between departments as well as physical problems that are often so
recondite and difficult that aeroelastic problems may slip through the cracks.”

In his Wright Brothers Lectureship in Aeronautics on Optimization (ref. 2), Holt
Ashley observed: "Further mention will be made in what follows of the keen
disappointment felt by many specialists because their theories have received so little
practical application. This phenomenon is frequently attributed to a reluctance by
developmental engineers to adopt unfamiliar and untried methods of analysis."

In an appraisal of a study of hypersonic airframe structures, (ref. 3), Rene' Miller
stated: "The cost effectiveness of .... (Thermal) Structural Concepts is greatly
dependent on solutions to the detailed design problems. In fact, it is likely that these
detailed design problems as demonstrated in the X-15 program will prove to be the
pacing item in the development of Hypersonic Aircraft.”

The Loads and Aeroelasticity Division program is aimed at producing the data and
analysis methods required by those who are accountable for the structural integrity of
aerospace vehicles; to provide the detailed design data and methods for the pacing
item of development of hypersonic vehicles - cost effective thermal structures; to
continue to pull together those separate efforts that ought to (or must) be considered
as a single task to preciude aeroelastic problems from slipping through the cracks; and
to alleviate the reluctance by developmental engineers to adopt unfamiliar and untried
methods by making them both familiar and proven.

FACILITIES

The Loads and Aeroelasticity Division has two major facilities available to support its
research as shown in figure 4.

The Transonic Dynamics Tunnel (TDT) is a Mach 0.2 to 1.2 continuous flow,
variable-pressure wind tunnel with a 16-foot-square test section which uses a Freon-
12 test medium primarily for dynamic aeroelastic testing. This unique facility is used
primarily by the Configuration Aeroelasticity Branch. Semi-span, side-wall mounted
models and full-span cable-mounted models are used for aeroelastic studies of fixed
wing aircraft. The Aeroelastic Rotor Experimental System (ARES) test stand is used in
the tunnel to study the aeroelastic effects on rotors. A General Rotor Aeroelastic
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Laboratory, located nearby, is used o setup the ARES test stand in preparation for
entry into the TDT and for rotorcraft studies in hover. A modernization of the
TDT Data Acquisition System is underway. A major CofF activity for density increase
has recently been completed. The upgraded facility can now operate at dynamic

pressures up to 600 psf. The maximum Reynolds number is about 10 x 106/ft. The
replacement cost for this facility is $63M.

The Aerothermal Loads Complex consists of five facilities which are operated by
the Aerothermal Loads Branch to carry out their research. The 8-Foot High
Temperature Tunnel (8" HTT) is a unigue hypersonic Mach 7 blowdown wind tunnel
with an 8' diameter test section (uniform temperature test core of 4') that uses products
of combustion (methane and air under pressure) as the test medium. The tunnel
operates at dynamic pressures of 250 to 1800 psf, temperatures of 2400 to 3600°R
and Reynolds numbers of 0.3 to 2.2 x 106/ft. The tunnel is used to test 2-D and 3-D
type models to determine aerothermal loads and to evaluate new high temperature
structural concepts. A major CofF item is underway to provide alternate Mach number
capability and oxygen enrichment for the test medium. This is being done primarily to
allow the tunnel to test models that have hypersonic air breathing propulsion
applications. The replacement cost for the tunnelis $45M.

The 7-Inch High Temperature Tunnel (7" HTT) is a nearly 1/12 scale of the 8 HTT
with basically the same capabilities as the larger tunnel. It is used primarily as an aid
in the design of larger models for the 8' HTT and for aerothermal loads test on
subscale models. The 7" HTT is currently being used to evaluate various new systems
forthe 8' HTT. The replacement cost for the tunnel is $0.8M.

The three Aerothermal Arc Tunnels (20 MW, 5 MW and 1 MW) are used to test
models in an environment that simulates the flight reentry envelope for high speed
vehicles such as the Space Shuttle. The amount of usable energy to the test medium
in these facilities is 9 MW, 2 MW, and 1/2 MW. The 5 MW is a three phase AC arc
heater while the 20 MW and 1 MW are DC arc heaters. Test conditions such as
temperature, flow rate, and enthalpy vary greatly since a variety of nozzles and throats
are available and since model sizes are different (3" diameter to 1' x 2' panels). The
replacement cost for these arc tunnels is $24M.

FY 86 ACCOMPLISHMENTS
nfiguration Aeroelasticity Branch

The Configuration Aeroelasticity Branch conducts research (figure 5) to determine,
analytically and experimentally, effective means for predicting and reducing helicopter
vibrations and to evaluate the aeroelastic characteristics of new rotor systems; to
develop the aeroelastic understanding and prediction capabilities needed to appiy
new aerodynamic and structural concepts to future flight vehicles and to determine
and solve the aeroelastic problems of current designs. This work is more clearly
identified in figure 6 which shows the five year plan of the three disciplines and their
expected results.
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The Configuration Aeroelasticity FY 86 accomplishments listed below are
highlighted by figures 7 through 12.

Aircraft Aeroelasticity:
- Unanticipated Flutter Characteristics of New Composite A-6 Wing
Identified in TDT Tests
- Unusual Instability Boundary for DAST ARW-2 Found to be Narrow
Transonic Response Region
- Adaptive Flutter Suppression System Evaluated in TDT Tests
- Active Flexible Wing Model Successfully Tested in TDT

Rotorcraft Aeroelasticity:

- Langley Blackhawk Rotor Design Shows Performance Improvements
Over Existing Rotor

Rotorcraft Structural Dynamics:
- Sensitivity Analysis Implemented in NASTRAN for Helicopter
Airframe Optimization to Reduce Vibrations

Each highlight is accompanied by descriptive material.
Aerodynami ranch

The Unsteady Aerodynamics Branch conducts research (figure 13) to produce,
apply, and validate through experiments a set of analytical methods for predicting
steady and unsteady aerodynamic loads and aeroelastic characteristics of flight
vehicles--with continued emphasis on the transonic range and emerging emphasis on
high angle-of-attack maneuvering subsonic and supersonic conditions. This work is
more clearly identified in figure 14 which shows the five year plan of the three
disciplines and their expected results.

The Unsteady Aerodynamics FY 86 accomplishments listed below are highlighted
by figures 15 through 18.

Theory Development and Design Methods:
- New Algorithm for Unsteady Transonic Small-Disturbance Equation
Gives Order of Magnitude Increase in Computational Efficiency
- Approximate Factorization Algorithm Enables Supersonic
Unsteady Aerodynamics Calculations

- Fuselage Aerodynamic Interference Effects Predicted on RAE Wing
Unsteady Loading

Experiments:
- Laminar Flow Observed on Supercritical Airfoil at High Reynolds Numbers

Each highlight is accompanied by descriptive material.



Aeroservoelasticity Branch

The Aeroservoelasticity Branch conducts research (figure 19) to develop
methodologies for the analysis and synthesis of multifunctional active control systems
and conceives, recommends, and provides technical support for experiments to
validate the methodologies. Mathematical models needed to support NASA projects
are used to verify the theoretical developments and their computer implementations.
This work is more clearly identified in figure 20 which shows the five year plan of the
three disciplines and their expected results.

The Aeroservoelasticity FY 86 accomplishments listed below are highlighted by
figures 21 through 25.

Analysis and Design Methods:
- New Method for Approximating Unsteady Aerodynamics
for Aeroservoelasticity Computations
- Automated Transonic Aeroelasticity Analysis Program Developed

Applications and Validations:
- ARW-2 Wing Tip Accelerations Correlates With Surface Pressure
Shock Movement
- Active Control of Shock Induced Oscillations
- Active Flexible Wing Wind-Tunnel Test Program

Each highlight is accompanied by descriptive material.

Aerothermal Loads Branch

The Aerothermal Loads Branch conducts research (figure 26) to develop and
validate solution algorithms, modeling techniques, and integrated finite element
solutions for fluid-thermal-structural analysis; to identify and understand flow
phenomena and flow/surface/structure interaction parameters required to define
detailed aerothermal loads for structural design via analysis and test; and to define
methods for testing in high enthalpy flow environments including the capability for
testing air breathing engines at hypersonic speeds. This work is more clearly
identified in figure 27 which shows the five year plan of the three disciplines and their
expected resulits.

The Aerotherma! Loads Branch FY 86 accomplishments listed below are
highlighted by figures 28 through 32.

Experiments:
- Shock Impingement on a Cylindrical Leading Edge - Augmented
Heating Rate Measurements
- Protective Shroud Successfully Removed at Mach 6.7 in LaRC
8' High Temperature Tunnel



Analysis:
- Combined Indicators Required for Viscous Flow
- Integrated Fluid-Thermal-Structural Algorithm Demonstrated
for Nonlinear Thermal Stress-Strain Analysis

Facilities and Test Techniques:
- Compact Analyzer Controls Oxygen Enrichment Level During
Combustion Process with Fast Response

Each highlight is accompanied by descriptive material.
Thermal Str r ranch

The Thermal Structures Branch conducts research (figure 33) to develop and
validate concepts for aerospace structures whose design is significantly controlled by
the thermal excursions of the operating environments of aerospace vehicles. Systems
studies in concert with the Space Systems Division or High-Speed Aerodynamics
Division help to identify structures and materials technology needs. Structural
concepts are then developed, analyzed, fabricated, and tested to verify the required
technology advances. This work is more clearly identified in figure 34 which shows
the five year plan of the three major disciplines and their expected results. Thermal
structures experimental needs are currently in the definition stage. Static testing of
small components is currently being done with the support of contractors, ADFRF, and
the Aerothermal Loads Branch.

The Thermal Structures FY 86 accomplishments listed below are highlighted by
figures 35 through 38.

Propulsion Structures:
- Cooled Hypersonic Engine Strut

Airframe Structures:
- Leaktight Honeycomb Joint Design for 900°F Service Environment
- Multiwall Insulating Blatter for Cryogenic Tank

Analysis and Synthesis Methods:
- Sizing and Optimization Language

Each highlight is accompanied by descriptive material.
PUBLICATIONS
The FY 86 accomplishments of the Loads and Aeroelasticity Division resulted in a
number of publications. The publications are listed below by organization and are
identified by the categories of journal publications, formal NASA reports, conference

presentations, contractor reports, tech briefs, and patents.

6




IVISION QFFI
Formal NASA Reports
1. Dixon, S. C.; Tenney, D. R.; Rummler, D. R.; Wieting, A. R.; and Bader, R. M.:
Structures and Materials Technology Issues for Reusable Launch Vehicles. NASA TM:
87626, October 1985.

2. Hanson, P. W.: Aeroelasticity at the NASA Langley Research Center - Recent
Progress, New Challenges. NASA TM-87660, December 1985.

3. Gardner, J. E.; and Dixon, S. C.: Loads and Aeroelasticity Division Research
and Technology Accomplishments for FY 1985 and Plans for FY 1986. NASA TM-
87676, January 1986.
Conference Presentations
4. Dixon, C. S.; Tenney, D. R.; Rummler, D. R.; Wieting, A. R.; and Bader, R. M.:
Structures and Materials Technology Issues for Reusable Launch Vehicles.
Presented at the IEEE 18th Annual Electronics and Aerospace Systems Conference
(EASCOM 85), October 29, 1985, Washington, DC.

NEIGURATION AERQELASTICITY BRANCH
Formal NASA Reports

5. Kehoe, M. W.; Cazier, F. W., Jr.; and Ellison, J. F.: Ground Vibration Test of the
Laminar Flow Control JetStar Airplane. NASA TM-86398, October 1985.

6. Cazier, F. W., Jr., and Kehoe, M. W.: Ground Vibration Test of F-16 Airplane
With Modified Decoupler Pylons. NASA TM-87634, April 1986.

7. Cole, S. R.: Divergence Study of a High-Aspect Ratio, Forward-Swept Wing.
NASA TM-87682, June 1986.

8. Cazier, F. W., Jr.; and Kehoe, M. W.: Flight Test of a Decoupler Pylon for
Wing/Store Flutter Suppression. NASA TM-87767, July 1986.

9. Cazier, F. W., Jr.; and Kehoe, M. W.: Flight Test of Passive Wing/Store Flutter
Suppression. NASA TM-87766, August 1986.

10. Mantay, W. R.; and Yeager, W. T., Jr.. Aeroelastic Considerations for Torsionally
Soft Rotors. NASA TM-87687, AVSCOM TR 86-B-1, August 1986.




Conference Presentations

11.  Cole, S. R.: Divergence Study of a High-Aspect Ratio, Forward-Swept Wing.
Presented at the AIAA 24th Aerospace Sciences Meeting, January 6-9, 1986, Reno,
Nevada. AIAA Paper No. 86-0009.

12.  Cazier, F. W., Jr.; and Kehoe, M. W.: Flight Test of A Decoupler Pylon for
Wing/Store Flutter Suppression. Presented at the AIAA 3rd Flight Testing Conference
and Technical Display, April 2-4, 1986, Las Vegas, Nevada. AIAA Paper No. 86-9730.

13. Cazier, F. W., Jr.; and Kehoe, M. W.: Flight Test of Passive Wing/Store Flutter
Suppression. Presented at the Joint Technical Coordinating Group for Munitions
Development 1986 Aircraft/Stores Compatibility Symposium, April 8-10, 1986, Wright-
Patterson AFB, Ohio. In Proceedings.

14. Halwes, D. R.; and Cline, J. H.: Total Rotor Isolation System (TRIS) Flight Test
Results. Presented at the AHS 42nd Annual Forum and Technology Display, June
2-4, 1986, Washington, DC. [n Proceedings.

Contractor Reports

15.  Reed, W. H., lll: An Airfoil Flutter Model Suspension System to Accommodate
Large Static Transonic Airloads. (NAS1-17686 Dei-Tech, Inc.) NASA CR-177998,
October 1985.

16. Halwes, D. R.; and Nicks, C. O.: Six Degree-of-Freedom "LIVE" Isolation
System Tests - Part 1: Interim Report. (NAS1-16969 Bell Helicopter Textron.) NASA
CR-177928, April 1986.
Tech Briefs
17. Halwes, D. R. (Bell Helicopter Textron, Inc.): Six-Degree-of-Freedom Total
Rotor Isolation System. NASA Tech Brief LAR-13581.

NSTEADY AERODYNAMICS BRANCH

Journal Publications

18.  Williams, M. H.; Bland, S. R.; and Edwards, J. W.: Flow Instabilities in Transonic

Small-Disturbance Theory. AIAA Journal, Volume 23, No. 10, October 1985, p. 1491-
1496.

19.  Runyan, H. L.; and Tai, H.: Application of a Lifting Surface Theory for a
Helicopter in Forward Flight. Vertica, Volume 10, Nos. 3/4, 1986, p. 269-280.



20. Batina, J. T.: Unsteady Transonic Flow Calculations for Two-Dimensional
Canard-Wing Configurations. Journal of Aircraft, Volume 23, No. 4, April 1986,
p. 290-298.

21.  Batina, J. T.: Unsteady Transonic Flow Calculations for Interfering Lifting
Surface Configurations. Journal of Aircraft, Volume 23, No. 5, May 1986, p. 422-430.

22.  Berry, H. M,; Batina, J. T.; and Yang, T. Y.: Viscous Effects on Transonic Airfoil
Stability and Response. Journal of Aircraft, Volume 23, No. 5, May 1986, p. 361-369.

Formal NASA Reports

23.  Runyan, H. L.; and Tai, H.: Compressible, Unsteady Lifting-Surface Theory for a
Helicopter Rotor in Forward Flight. NASA TP-2503, December 1985.

24. Batina, J. T.: Unsteady Transonic Flow Calculations for Wing-Fuselage
Configurations. NASA TM-87707, March 1986.

25. Gallman, J. W,; Batina, J. T.; and Yang, T.Y.: A Computational Transonic Flutter
Boundary Tracking Procedure. NASA TM-87708, March 1986.

26. Gibbons, M. D.; Whitlow, W., Jr.; and Williams, M. H.: Nonisentropic Unsteady
Three Dimensional Small Disturbance Potential Theory. NASA TM-87726, April 1986.

27.  Whitlow, W., Jr.; Hafez, M. M.; and Osher, S. J.: An Entropy Correction Method
for Unsteady Full Potential Flows With Strong Shocks. NASA TM-87769, June 1986.

28. Seidel, D. A.; and Batina, J. T.: User's Manual for XTRANZ2L (Version 1.2): A
Program for Solving the General-Frequency Unsteady Transonic Small-Disturbance
Equation. NASA TM-87737, July 1986.

Conference Presentations

29. Yates, E. C., Jr.: Problems and Progress in Aeroelasticity for Interdisciplinary
Design. Presented at the Recent Trends In Aeroelasticity, Structures, and Structural
Dynamics, February 6-7, 1986, Gainesville, Florida.

30. Batina, J. T.: Unsteady Transonic Flow Calculations for Wing-Fuselage
Configurations. Presented at the AIAA/ASME, et al., 27th Structures, Structural
Dynamics and Materials Conference, May 19-21, 1986, San Antonio, Texas. AIAA
Paper No. 86-0862-CP.

31. Gallman, J. W.; Batina, J. T.; and Yang, T. Y.: A Computational Transonic Flutter
Boundary Tracking Procedure. Presented at the AIAA/ASME, et al., 27th Structures,
Structural Dynamics and Materials Conference, May 19-21, 1986, San Antonio, Texas.
AIAA Paper No. 86-0902-CP.




32. Gibbons, M. D.; Whitlow, W., Jr.; and Williams, M. H.: Nonisentropic Unsteady
Three-Dimensional Small Disturbance Theory. Presented at the AIAA/ASME, et al.,
27th Structures, Structural Dynamics and Materials Conference, May 19-21, 1986,
San Antonio, Texas. AlAA Paper No. 86-0863-CP.

33. Smith, G. E.; Whitlow, W., Jr.; and Hassan, H. A.: Unsteady Transonic Flows
Past Airfoils Using the Euler Equations. Presented at the AIAA 4th Applied
Aerodynamics Conference, June 9-11, 1986, San Diego, California. AIAA Paper No.
86-1764-CP.

34.  Whitlow, W., Jr., Hafez, M. M.; and Osher, S. J.: An Entropy Correction Method
for Unsteady Full Potential Flows With Strong Shocks. Presented at the AIAA 4th
Applied Aerodynamics Conference, June 9-11, 1986, San Diego, California. AIAA
Paper No. 86-1768-CP.

35. Edwards, J. W.: Application of Potential Theory Computations to Transonic
Aeroelasticity. Presented at the 15th Congress of the International Council of the
Aeronautical Sciences (ICAS), September 7-12, 1986, London, England. Paper No.
ICAS-86-2-9.1.

36. Yates, E. C., Jr.; and Chu, L-C.: Static Aeroelastic Effects on the Flutter of
Supercritical Wing. Presented at the 63rd Meeting of the AGARD Structures and
Materials Panel Specialists' Meeting on Static Aeroelastic Effects on High-
Performance Aircraft, September 28 - October 3, 1986, Athens, Greece. Proceedings
pending.

37. Yates, E. C., Jr.; and Whitlow, W., Jr.: Development of Computational Methods
for Unsteady Aerodynamics at the NASA Langley Research Center. Presented at the
63rd Meeting of the AGARD Structures and Materials Panel Workshop on Future
Research on Transonic Unsteady Aerodynamics and lts Aeroelastic Applications,
September 28 - October 3, 1986, Athens, Greece.

Contractor Reports

38. Ehlers, F. E.; Weatherill, W. H.; and Yip, E. L.. Development and Application of
Algorithms for Calculating the Transonic Flow About Harmonically Oscillating Wings.
(NAS1-16297 Boeing Commercial Airplane Company.) NASA CR-172376, October
1984 (Released 1985).

AERQOSERVOELASTICITY BRANCH
Formal NASA Reports
39. Arbuckle, P. D.; Sliwa, S. M.; Roy, M. L.; and Tiffany, S. H.: FIT: A Computer
Program That Interactively Determines Polynomial Equations for Datd Which Are a

Function of Two Independent Variables. NASA TM-86413, October 1985.
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40. Dunn, H. J.: UNAERO: A Package of FORTRAN Subroutines for Approximating
Unsteady Aerodynamics in the Time Domain. NASA TM-86392, October 1985.

41. Eckstrom, C. V.: Prediction of Wing Aeroelastic Effects on Aircraft Lift and
Pitching Moment Characteristics. NASA TM-87631, November 1985.

42. Wieseman, C. D.: A Method to Stabilize Linear Systems Using Eigenvalue
Gradient Information. NASA TP-2479, November 1985.

43.  Eckstrom, C. V.: Flight Measurements of Surface Pressures on a Flexible
Supercritical Research Wing. NASA TP-2501, December 1985.

44, Eckstrom, C. V.: Loads Calibrations of Strain Gage Bridges on the DAST
Project Aeroelastic Research Wing (ARW-2). NASA TM-87677, March 1986.

Conference Presentations

45. Eckstrom, C. V.: Prediction of Wing Aeroelastic Effects on Aircraft Lift and
Pitching Moment Characteristics. Presented at the Navy Aircraft Flight Loads
Technology Transfer Conference, October 16-17, 1985, Washington, DC.
Proceedings pending.

46. Newsom, J. R.: Aeroservoelasticity Studies for NASP. Presented at the First
National Aero-Space Plane Technology Symposium, May 20-22, 1986, Hampton,
Virginia. Paper No. 116, NASA CP-1007.

47.  Gilbert, M. G.: A Sensitivity Method for Integrated Structural Active Control Law
Design. Presented at the NASA Langley/VPI&SU Symposium on Sensitivity Analysis
in Engineering, September 25-26, 1986, Hampton, Virginia. NASA CP pending.

48.  Eckstrom, C. V.: Prediction of Wing Aeroelastic Effects on Aircraft Lift and
Pitching Moment Characteristics. Presented at the 63rd Meeting of the AGARD
Structures and Materials Panel Specialists' Meeting on Static Aeroelastic Effects on
High-Performance Aircraft, September 28 - October 3, 1986, Athens, Greece.

49.  Murrow, H. N.: Measurements of Atmospheric Turbulence. Presented at the
NASA Langley Workshop on Atmospheric Turbulence Relative to Aviation, Missile,
and Space Programs, April 2-4, 1986, Hampton, Virginia. NASA CP pending.

50. Weisshaar, T. A.; Newsom, J. R.; Gilbert, M. G.; and Zeiler, T. A.: Integrated
Structure/Control Design - Present Methodology and Future Opportunities. Presented
at the 15th Congress of the International Council of the Aeronautical Sciences (ICAS),
September 7-12, 1986, London, England. Paper No. ICAS 86-4.8.1.
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51.  Murrow, H. N.: A Summary of Atmospheric Turbulence Data (In-Situ
Measurements) in the U.S.A. Presented at the AGARD Structures and Materials
Panel Workshop on the Flight of Flexible Aircraft in Turbulence, September 29 -
October 2, 1986, Athens, Greece. Proceedings pending.

Contractor Reports

52. Hajela, P.: Optimal Airframe Synthesis for Gust Loads. (NAG1-579 University
of Florida.) NASA CR-178047, February 1986.

Tech Briefs

53. Arbuckle, P. D.; Sliwa, S. M.; Tiffany, S. H.; and Roy, M. L.: FIT: A Computer
Program That Interactively Determines Polynomial Equations for Data Which Are a
Function of Two Independent Variables. NASA Tech Brief LAR-13457.

AERQOTHERMAL LOADS BRANCH
Journal Publications
54, Swann, R. T.; Wood, G. M., Jr.; Brown, R. D.; Upchurch, B. T.; and Allen, G. J.:
Non-Catalytic Surfaces for Metallic Heat. Progress in Astronautics and Aeronautics,

Volume 96, Thermal Design of Aeroassisted Orbital Transfer Vehicles, edited by H. F.
Nelson, 1985, p. 538-558.

55. Macaraeg, M. G.: The Effect of Power-Law Body Forces on a Thermally Driven
Flow Between Concentric Rotating Spheres. rnal of the Atmospheri ien
Volume 43, No. 3, February 1, 1986, p. 302-304.

56. Macaraeg, M. G.: Numerical Experiments of Axisymmetric Flow in a Nonuniform
Gravitational Field. _AIAA Journal, Volume 24, No. 9, September 1986, p. 1483-1487.

57. Macaraeg, M. G.; and Streett, C. L.: Improvements in Spectral Collocation
Discretization Through a Multiple Domain Technique. Applied Numerical
Mathematics, Volume 2, No. 2, April 1986, p. 95-108.

Formal NASA Reports

58. Macaraeg, M. G.: Application of CFD to Aerothermal Heating Problems. NASA
TM-87670, January 1986.

59. Macaraeg, M. G.; and Streett, C. L.: A Spectral Multi-Domain Technique With
Application to Generalized Curvilinear Coordinates. NASA TM-87701, March 1986.

12




60. Lewis, B. W.; Brown, K. G.; Wood, G. M., Jr.; Puster, R. L.; Paulin, P. A.; Fishel,
C. E.; and Ellerbe, D. A.: Mass Spectrometric Gas Composition Measurements
Associated With Jet Interaction Tests in a High-Enthalpy Wind Tunnel. NASA TM-
87642, June 1986.

61.  Streett, C. L.; and Macaraeg, M. G.: Preconditioning for First-Order Spectral
Discretizations. NASA TM-87619, August 1986.

Conference Presentations

62. Macaraeg, M. G.: Applications of CFD to Aerothermal Heating Problems.
Presented at the AIAA 24th Aerospace Sciences Meeting, January 6-9, 1986, Reno,
Nevada. AIAA Paper No. 86-0232.

63. Singh, J. J.; Sprinkle, D. R.; and Puster, R. L.: A New On-Line Technique for
Natural Gas Calorimetry. Presented at the Institute of Gas Technology Second Annual
Symposium on "Natural Gas Energy Measurement”, April 30-May 2, 1986, Chicago,
lllinois. In Proceedings, Section 4, p. 1-25.

64. Thornton, E. A.; Dechaumphai, P.; Vemaganti, G.; and Wieting, A. R.: Finite
Element Approach for Prediction of Aerothermal Loads. Presented at the AIAA/ASME
4th Joint Fluid Mechanics, Plasma Dynamics and Lasers Conference, May 12-14,
1986, Atlanta, Georgia. AIAA Paper No. 86-1050.

65. Macaraeg, M. G.; and Streett, C. L.: Spectral Multiple Domain Technique With
Application to Generalized Curvilinear Coordinates. Presented at the INRIA Sixth
International Symposium on Finite Element Methods in Flow Problems, June 16-20,
1986, Antibes, France. In Proceedings, p. 231-238.

Tech Briefs

66. Singh, J. J.; Sprinke, D. R.; and Puster, R. L.: New Method for Determining
Heats of combustion of Gaseous Hydrocarbons. NASA Tech Brief LAR-13528.
THERM TUR RAN

Journal Publications

67. Shideler, J. L.; Webb, G. L.; and Pittman, C. M.: Verification Tests of Durable
Thermal Protection System Concepts. Journal of Spacecraft and Rockets, Volume 22,
No. 6, November - December, 1985, p. 598-604.

68. S‘awyer, J. W.: Effect of Stitching on the Strength of Bonded Composite Single
Lap Joints. _AIAA Journal, Volume 23, No. 11, November 1985.
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69. Prabharan, R.; and Sawyer, J. W.: A Photoelastic Investigation of a Symmetric
Four Point Bend Shear Test for Composite Materials. Composite Structures Journal,
Volume 5, No. 3, 1986, p. 217-231.

70. Taylor, A. H.; Cerro, J. A.; and Jackson, L. R.: Analytical Study of Reusable

Flight-Weight Cryogenic Propellant Tank Designs. Journal of Spacecraft and Rockets,
Volume 23, No. 2, March - April 1986, p. 149-157.

Formal NASA Reports

71.  Royster, D. M.; Davis, R. C.; Shinn, J. M.; Bales, T. T.; and Wiant, H. R.:
Fabrication and Evaluation of Superplastically Formed/Weld-Brazed Corrugated
Compression Panels with Beaded Webs. NASA TP-2512, November 1985.

72. Sawyer, J. W.: Experimental Evaluation of Mechanical Joints in 2-Dimensional
Carbon-Carbon Material at Room and Elevated Temperatures. NASA TM-87648,
February 1986.

73. Shore, C. P.: Review of Convectively Cooled Structures for Hypersonic Flight.
NASA TM-87740, May 1986.

Conference Presentations

74. Sawyer, J. W.: Experimental Evaluation of Mechanical Joints in 2-Dimensional
Carbon-Carbon Material at Room and Elevated Temperatures. Presented at the
Seventh JANNAF Rocket Nozzle Technology Meeting, November 13-15, 1985,
Monterey, California. Proceedings pending.

75. Sawyer, J. W.; Ransone, P. O.; and Stroud, C. W.: Evaluation of Coating
Damage to ACC-4 and RCC Carbon-Carbon Material Due to Low Velocity Impact.
Presented at the American Ceramic Society, Advanced Composites Working Group, et
al.,10th Annual Conference on Composites and Advanced Ceramic Materials, January
19-22, 1986, Cocoa Beach, Florida. NASA CP pending.

76. Taylor, A. H.; and Jackson, L. R.: An Overview of Structures and Materials for
Space Vehicles. Presented at the Canaveral Council of Technical Societies Twenty-
Third Space Congress, April 22-25, 1986, Cocoa Beach, Florida. Abstract in
proceedings, p. 9-1 - 9-2.

77. Shore, C. P.: Review of Convectively Cooled Structures for Hypersonic Flight.
Presented at the SAE Aerospace Vehicle Technology Conference, May 14, 1986,
Crystal City, Virginia.
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78.  Sutter, T. R.; Camarda, C. J.; Walsh, J. L.; and Adelman, H. M.: A Comparison of
Several Methods for the Calculation of Vibration Mode Shape Derivatives. Presented
at the 27th Structures, Structural Dynamics and Materials Conference, May 19-21,
1986, San Antonio, Tx. AIAA Paper No. 86-0873-CP.

79. Davis, R. C.; Royster, D. M.; and Bales, T. T.: Analysis and Test of
Superplastically Formed Titanium Hat Stiffened Panels Under Compression.
Presented at the AIAA/ASME, et. al., 27th Structures, Structural Dynamics and
Materials Conference, May 19-21, 1986, San Antonio, Texas. AIAA Paper No. 86-
0942-CP.

80. Blosser, M. L. and Sawyer, J. W.: Design Studies of Carbon-Carbon for Lightly
Loaded Structures. Presented at the First National Aero-Space Plane Technology
Symposium, May 20-22, 1986, Hampton, Virginia. Paper No. 111, NASA CP-1006.

81. Camarda, C. J.: Application of Heat Pipes to Leading Edges and Nose Caps .
Presented at the First National Aero-Space Plane Technology Symposium, May 20-
22, 1986, Hampton, Virginia. Paper No. 108, NASA CP-1006.

82. McWithey, R. R.: LaRC Scramjet Fuel Injection Strut Development. Presented
at the First National Aero-Space Plane Technology Symposium, May 20-22, 1986,
Hampton, Virginia. Paper No. 104, NASA CP-1006.

83. Scotti, S. J.: A Sizing and Optimization Procedure With Application to
Aerospace Plane. Presented at the First National Aero-Space Plane Technology
Symposium, May 20-22, 1986, Hampton, Virginia. Paper No. 77, NASA CP-1005.

84. Shore, C. P.: Actively Cooled Panels. Presented at the First National Aero-
Space Technology Symposium, May 20-22, 1986, Hampton, Virginia. Paper No. 107,
NASA CP-1006.

85. McAuliffe, P. S.; Davis, R. C.; and Taylor, A. H.: Development of a Reusable,
Flight-Weight Cryogenic Foam Insulation System. Presented at the AIAA 3rd Space
Systems Technology Conference, June 9-12, 1986, San Diego, California. AlAA
Paper No. 86-1189.

86. Taylor, A. H.: Cerro, J. A.; and Scotti, S. T.: An Analytical Method for Evaluating
Orbit-On-Demand Vehicle Structures. Presented at the AIAA 3rd Space Systems
Technology Conference, June 9-12, 1986, San Deigo, CA.

87. Camarda, C. J.; and Haftka, R. T.: Evaluation of Modal Methods for Dynamic
Response. Presented at the International Association for Computational Mechanics
First World Congress on Computational Mechanics, September 22-26, 1986, Austin,
Texas. Abstract in proceedings, Volume 2.
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Contractor Reports

88.  Blair, W.; Meaney, J. E.; and Rosenthal, H. A.: Fabrication of Prepackaged
Superalloy Honeycomb Thermal Protection System (TPS) Panels. (NAS1-15646
Rohr Industries, Inc.), NASA CR-3755, October 1985.

89. Buchmann, O. A.; Arefian, V. V.; Warren, H. A.; Vuigner, A. A.; and Pohlman,M.
J.: Advanced Fabrication Techniques for Hydrogen-Cooled Engine Structures.
(NAS1-14180 AiResearch Manufacturing Company.) NASA CR-3949, Nov. 1985.

Tech Briefs

90. Davis, R. C.; and Jackson, L. R.: Truss-Core Corrugation. NASA Tech Brief
LAR-13438.

91.  Davis, R. C.; Taylor, A. H.; and Jackson, L. R. (NASA Langley Research Center);
and McAuliffe, P. (Lockheed Aircraft Company): Reusable High-Temperature
Cryogenic Foam Insulation System. NASA Tech Brief LAR-13506.

92. Taylor, A. H.: Composite Piston Cap Structure. NASA Tech Brief LAR-13435.

Patents

93. Jackson, L. R.; and Taylor, A. H.: Aerospace Vehicle. U.S. Patent 4,557,444.
Issued December 10, 1985.

FY 87 PLANS

The FY 87 plans for the Loads and Aeroelasticity Division are broken out by each
of the branches (technical areas) and selected highlights of proposed FY 87
milestones are presented.

nfiguration roelasticity Branch

For FY 87 the Configuration Aeroelasticity Branch (CAB) will continue its broadly
based research program on dynamic and aeroelastic phenomena of aircraft and
rotorcraft as summarized in figure 39.

A large portion of this work is associated with tests in the Langley Transonic
Dynamics Tunnel (TDT) with companion theoretical studies. Research studies are
planned for both rotorcraft and airplanes. The rotorcraft studies will use the aeroelastic
rotor experimental system (ARES). Rotorcraft work will focus on applications of
advanced aerodynamic and structural methodology to new rotor concepts. Airplane
focused studies include such items as adaptive active flutter suppression, aeroelastic
tailoring, and empennage buffet. In addition, to research studies, an aeroelastic
verification test is planned for the new wing for the A-6 airplane.
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Work will continue in the area of prediction of helicopter vibration characteristics by
using finite element modeling procedures. Studies involving the major airframe
manufacturers will be continued.

Significant progress in the development of a new data acquisition, display, and
control system for the TDT is expected. The installation of the wiring to connect the
system to the various stations to be served will be completed. The system will be
ready for off-line operation near the end of the year.

Selected highlights of proposed FY 87 milestones are listed below and are shown
by figures 40 through 43.

Aircraft Aeroelasticity:
- Aircraft Aeroelasticity
- Upgrading the Data Acquisition System for the Langley
Transonic Dynamics Tunnel

Rotorcraft Aeroelasticity:
- Rotorcraft Dynamics and Aeroelasticity

Rotorcraft Structural Dynamics:
- A National Capability to Analyze Vibration as Part of
Helicopter Structural Design

Each highlight is accompanied by descriptive material.

n Aer namics Branch

For FY 87 there will be continuing activity in developing finite-difference algorithms
to solve nonlinear, unsteady fluid flow equations for application to aeroelastic analysis
(Figure 44). A major effort will be to complete the development and validation of the
CAP-TSD ( Computational Aeroelasticity Program-Transonic Small Disturbance)
code. The code significantly improves the efficiency of aeroelastic calculations and is
capable of treating complete vehicle geometries, including the effects of multiple lifting
surfaces, fuselages, and wing stores. A three-dimensional full potential code will be
developed to assess the advantages of full potential vs. transonic small disturbance
theory. Work will be initiated to apply Euier and Navier-Stokes codes to probiems in
unsteady aerodynamics and aeroelasticity. Navier-Stokes calculations will be
performed for correlation with unsteady pressures measured at Reynolds numbers up
to 35 million.

The experimental program will include two wind tunnel tests, the completion of a
model design, and the acquisition of a research facility. One test will be conducted to
measure unsteady pressures on interfering lifting surfaces while one surface is
undergoing unsteady motions. A wing/oscillating canard configuration will be used for
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the test. The other test will be a canard alone high angle of attack dynamic test. A
benchmark aeroelastic model will be designed. A low cost facility for basic unsteady
aerodynamic and aeroelastic studies will be acquired. The facility also can be used to
test the aeroelastic and unsteady aerodynamic characteristics of new and novel flight
vehicle configurations.

Selected highlights of proposed FY 87 milestones are listed below and are shown
by figures 45 through 47.

Theory Development and Design Methods:
- Development of Complete Aircraft Transonic Aeroelasticity Code

Experiments:
- Wind Tunnel Test to Measure Wing/Canard Interference Effects
on Unsteady Pressure
- Basic Aeroelastic and Unsteady Aerodynamic Research Facility
Each highlight is accompanied by descriptive material.

Aeroservoelasticity Branch

There are several efforts planned for FY 87 in each of the three major areas of
analysis methods, design methods, and applications and validations (figure 48).

In the analysis methods area, the renewed area of research in static
aeroservoelasticity will continue. Both linear and nonlinear methods will be
investigated. There will be a focus on development of optimal sensitivity analysis for
both analysis and control law synthesis. This development will provide the basis for
integrated structure/control design methodology.

In the applications and validations area, control laws for the active flexible wing
model will be tested and analytical results compared with experimental data. Data
from the ARW-2 wind-tunnel test will continue to be analyzed. Aeroservoelastic
analyses of the oblique wing aircraft, both in the subsonic and supersonic speed
range, will begin. The development of aerothermoservoelasticity analysis methods
will begin with application to the National Aero-space Plane Program.

Reporting will begin on results of the spanwise gradient measurements of
atmospheric turbulence.

Selected highlights of proposed FY 87 milestones are listed below and are shown
by figures 49 through 51.

Analysis and Design Methods:
- Functional Integration Technology (FIT) Team Participation
- Integrated Aero/Thermal/Elastic Analysis
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Applications and Validations:
- Perform Aeroservoelastic Analysis of the RSRA/X-Wing Aircraft

Each highlight is accompanied by descriptive material.

Aerothermal Loads Branch

For FY 87, there will be a continuing level of activity in all three disciplines as
summarized in figure 52.

Experiments - The major thrusts of the thermal loads research effort for FY 87
consists of three specific tasks: 1) complete tests to establish a design and code
validation data base of aerothermal loads for a blunt leading edge model with an
impinging shock and for other generic hypersonic vehicle local configurations; 2)
obtain gap heating results for a curved surface subject to a pressure gradient across
the surface; 3) characterize the 2-D turbulent boundary layer in the 8' HTT.

Analysis - The major thrust for the ALB analytical effort in FY 87 consists of two
specific tasks: 1) continued development and validation of finite element methodology
for the prediction of aerothermal loads to complement and supplement the
experimental effort including implementation and evaluation of 3-D viscous analysis
and adaptive/unstructured grid refinement strategies; 2) continue development and
validation of the integrated fluid-thermal-structural analysis capability as a tool to
design and evaluate structural concepts for super/hypersonic vehicles including
implementation of an internal cooling model. Major efforts will be devoted to
completing finite element analyses of a blunt leading edge with an impinging shock
and a compression corner utilizing adaptive/unstructured mesh strategies.

Facilities and Test Techniques - The facilities effort involves the safe and
efficient operation and the expansion of the test capabilities of the high energy
facilities of the Aerothermal Loads Branch.

A major effort for facilities development is support of the modification (FY 87 CofF)
to the the 8" HTT which will make it a unique national research facility for testing air-
breathing propulsion systems for very high-speed aircraft and missiles. In support of
this effort, the 7" HTT will be used to investigate alternate modes of oxygen injection
and to deveiop propuision testing support structures. Recertification of the combustor
pressure vessel is schedule for this year.

FY 87 testing in the 8 HTT will include a U.S. Army Transpiration Cooled Radom
model, the Curved Surface Test Apparatus Chine Gap Heating Model, a Survey of the
2-D Turbulent Boundary Layer on the Panel Holder, a Second Generation Curved
Metallic TPS Model, and a Swept Leading Edge Model.

Selected highlights of the proposed FY 87 milestones are listed below and are
shown in figures 53 through 56.
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Experiments:
- Aerothermal Loads Experimental Program

Analysis:
- 2-D Flow Over a Compression Corner - Finite-Element
Navier-Stokes Code Validation
- Shock-On-Lip Analysis

Facilities and Test Techniques:
- Oxygen Enrichment and Alternate Mach Number Modification
to the 8'High Temperature Tunnel

Each highlight is accompanied by descriptive material.

Thermal Stir res Branch

There are several major research activities for FY 87 which collectively represent a
concerted thrust to advance the state of the art in thermal structures (figure 57).

Systems studies will continue to identify structural technology needs and to assess
various concepts proposed to meet these needs. Emphasis will be on The National
Aerospace Plane and Super/Hypersonic Transport vehicles although efforts will
continue in support of future space transportation systems with an emphasis on earth-
to-orbit vehicles. Work on airframe structure will transition from titanium concepts
developed for a Mach 5 airplane to actively cooled and carbon-carbon structures for
use on high speed vehicles.

Work on TPS will be focused on: Solving the gap flow problem for superalloy
metallic concepts, with tests of the modified curved surface TPS model scheduled for
late FY 87; completion of tests of the 1 ft. x 2 ft. ACC panel with analysis of results for
the gap heating at panel edges; and a new effort looking at heat pipes and active
cooling for stagnation heating regions such as leading edges. The latter effort will
consist of analytical studies and preliminary designs followed by detailed design,
fabrication, and test of selected hardware components in FY 87.

In the area of propulsion structures, work will continue on the scramjet fuel injector
strut, with fabrication expected to be completed by mid CY 87 and tests starting in late
CY 87. Work on cowl lip cooling will be initiated with an analytical study of the effects
of variations of geometries and heating rates on concept designs. Low level-of-effort
contractor studies will continue on a ramjet indirect cooling system for use on a Mach 5
class cruise airplane, and a missile/scramjet engine structure program.

Analytical efforts will continue to focus on enhanced thermal structural analysis,
with a focus on radiation heat transfer, and documentation of programs developed in-
house for conceptual design studies.
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Selected highlights of the proposed FY 87 milestones are listed below and are
shown in figures 58 through 60.

Propulsion Structures:
- Analysis of Scramjet Engine Strut

Airframe Structures:
- Cryogenic Tank Thermal Analysis for Use in Advanced Hypersonic
Aircraft and Space Transportation Systems

Analysis and Synthesis Methods:

Each highlight is accompanied by descriptive material.

CONCLUDING REMARKS
This publication documents the FY 1986 accomplishments, research and
technology highlights, and FY 1987 plans for the Loads and Aeroelasticity Division.
REFERENCES
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September 1976. pp. 641-657.

2. Ashley, Holt: On Making Things The Best - Aeronautical Uses of Optimization.
J. of Aircraft, Vol. 19, No. 1, January 1980. pp. 5-28.

3. Stone, J. E. and Koch, L. C.: Hypersonic Airframe Structures Technology
Needs and Flight Test Requirements. NASA CR-3130, July 1979. Appendix B, Page
124,

4. Jackson, L. R.; and Dixon, S. C.: A Design Assessment of Multiwall, Metallic
Stand-Off, and RSI Reusable Thermal Protection Systems Including Space Shuttle
Application. NASA TM-81780, April 1980.

21




"L 3HNOId

NVOHOW "1 °H NOXIa "3 'S advy 'd ' LNVOVA
NOISIAIQ NOISIAIQ NOISIAIQ NOISIALA
SJILSNOJV ALIDILSV130H3V ANV Savo1l SOINVNAQ ANV S3HNLONYLS SIVIHILVIN

|

NOQG33Hd 4 °r
31vHO1I034ld
SINILSAS 1HOITS

NOS101 ‘H 'H
301440 HOHVIS3H
AHVNITHIOSIGHILNI

dIHSN3XNV18 'd O
3d1vHO1034Ia
S3HNLIONHILS

HIMVINVNNN ‘H 'H
31vd0103dId
30VdS

SIHHVH ‘A 'H
31VvHO1O3dIa
SOILNVYNOH3VY

|

NIVMS "1 "H
31vHO1034Ia
SNOILVHIdO ANV
ONIHIINIONT SW3ILSAS

dOVIN "d "M
31vHO01034Id
SOINOH1D313

|

SaMols 4 °r
31VvHO01034Id

SNOILYHIdO LNIJWIFOVNVIN

|

AVMOTIOH 4 1nvd
HO103HIA AlNd3d

HO1O3Hlda

NOSH3d1l3d 'H AQdVHOIY

H31N3D HOHVIS3IH AITONV

22




SAOHLINW SISTFHLNAS
ANV SISATVNY -

S3HNLONYLS INVHLHIV -

S3HNLONYLS NOISTINdOHd -

‘¢ 3HNOIA

S3INOINHO3L 1S3L

ANV S3ILLIOVd -

b - 4V VIOl «
SISATVNY -

6 - AWHV V10l .
SININWIH3AX3 -

99 - VSVN V1OL

SL113XOId AINQOYH LSSV

H3TAWNY dTVYNOQ ‘av3H

ST

SIHNLONYHLS TVINHIHL

SNOILVANvA
ANV SNOILVIITddY -

SAOHL3IN NOIS3AA -

SAOHL3NW SISATVYNY -

LNVOVA -:adv3aH

6
ALIDILSVT1IdOAHISOHIV

ONILIIM NVTTVY AV3H

tr
SAavo1 TVIWHIHLOH3Y

SOINVNAQ
SIN3INWIH3dX3 - IVHNLONYH1S 14vHOHOL10H -
SAOH13NW NDIS3A - ALIOILSY130H3V 14vHOHOL10Y -
LINIWNHOTIAIA AHOIHL - ALIDILSYTI0H3V 14VHOHIV -
H31ZvO 119 1SSV
Sadvmd3 NHOr -av3H 11399040 1438904 ‘av3H
1T 0L + €T
SOINVNAQOH3IV AAVILSNN ALIDILSVT3O0H3V NOILVHNDIANOD

HINQHVYO '3 SINVIE  (LNVISISSY TvOINHOIL

139V ONIAYI ‘43IHO LNV1SISSVY
NOXIA "0 AINAIS 431HO

S
NOISIAIQ ALIDILSVTIOH3V ANV SAVO'l

23




'€ 3HNOI4

S1S HO4 ADOTONHO3L
STVIHILYIN ® SIHNLONYLS TVWHIHLOHIV @

d0VvdS

14VHOHIV d33dS HOIH HO4d
S3UNLONYLS LOH ‘LHOIFMLHOIT *

14VHOHOLOH ANV 14VHOHIV 40
JSNOdS3H ANV ALITIGVLS JILSV130d3V o

SOILNVYNOH3IV

SLSNHHL IONVH ONO1

NOISIAIQ ALIOILSYI30H3IV ANV SAVOl

24







e

10104

S

3

joAS(]




‘9 3HNOI4

$3aino
ONIM3IAON HOLOH

S3SATVNV 3avi4 31LISOdWOD

SNOLLVHEIA JNVH4HIV HO10H A31dn0D

a
oML NOLLVZINILO TVHNLONHLS IWVHIHIV SOIMVNA
“IYNV._3INVHIUIY TVHNLINKLS
/HOLOH Q3LVHOILNI SINDINHOIL W34 AIDONVAQY 14VHOHOLOH
IS / .
ALIIEYdYS SISATYNV/LS3L ‘S3IANLS LNINOAWOD 1INDIddIa
W34 HOIH3dNS | SNOLLYOIddV DNITIAOW OISVE
4340 1dX3 | ssatonwmvas —
SOILSIHILOVHYHO SS3T13IONIH
HOLOH M3N SNOILYNTVAI S1dIONOD HOLOH MaN ouav
NoiLvuaiA_Wwowinme [ | 3ONVIva anv yovulL omianvavd 8NH SSITONIHVIE ALOILSY13043
HO4 NDIS3A Holod OIHIINVHVYd
14VHOHOLOH
TOHLNOD HOLOY G3ZIWILJO ATIVOILSY1IOHAY
JAISSYd HONOHHL
NOILVHEIA 30na3H | a3uowve vaow | | aazivaoN |
SN9IS3a
234 SNoIS3q SINaWIAoHawi 1ar | | sanommdoaLisar |
FONIYYITO HILINTA TIAID/AHVLITIN
“O14NOD/SLAZONOD ALDILSYI3OHEY
M3N “3svd Viva SONIM HOHVIWHONIG/SONIM INDITGO/SONIM MOHHY/13JING/0IS
L4VHOHIV
3sNOds3y OISy T r ! JOHINOD IAILOY
43y 40 ToUINeD ONIHOTIVL DLLSYIIHOAV |
S17nS3y S1SNYHL
a31903dX3 06 Ad 68 Ad 88 Ad 8 Ad 98 Ad AHVNITdIOSIa

NVi1d Hv3IA 3AId
ALIDILSVYI3OH3AVY NOILYHNDIINOD

27




‘(e)2 @inbi4

-sabueyo ubisap ay) sejesodiooul jeyl |spow mau e Buisn
1861 AD 1o} pauue|d aJe sisa} jauun)-puim jeuonippy “saiuadoid Jann|j sjqeidsdde aaey o} ubBisap jesnjonus ayl Appow pue soisusloeleyd Jeiny
8y} puUBlSIapUN 0} PAUIBIGO BJOM BJEP JUBIONINS ‘S1S9) [ouuUN]-pum ay) Buunp pakosssp sem [9pow ayi Jo Bum ay) ybnoyyy - SUETd 3IMINg

‘ubisep ay) Ajipous 0}
Kemuapun ApeaJje ase spoya pue ssaooid ubisap sy ul Aea payuap! sem ubisap Juaioyap JoNNjje ‘8ouelsul Iyt U -Bunsal Jonni) 1uby) Ansoo Aisa
10 JUB)X@ By} 8ONPaJ 9S8} S YONS S1S8} |SUUN)-PUIM ‘UOHIPPE U] “WINWIUIW S1 Wwa[qosd 3y} XI O} SUIN Ut PUE SIE|IOP U! 1S0D 8]} Uaym Auea paynuapl
aq ueo Aouaionyap JaKny; Aue Jeys ainsud o) ssaooid ubisap syl ui 9|qissod se Aues se PaloNPUOD ae SISd) JaNN]) [SUUNI-PUIM - JIUEIFIUDIS

-uB1sap BUIM 9- MOU SU} IO} LUSIUBYOBW JBNNY
ayy u1 ajo1 uepodwi ue Aejd soweuApoiae Apeaisun 8101s Jeyl ajedlpul synsal asay) “Aleonjeue paoipa.d se 109443 Jaquinu Yoe| B 9ABY BlEp
asay} ‘anbiy ay) Ul UMOYS SY "SHUEB) |aN) 8y} se sajuadoid |erusul awes ay) Buiaey sa1poq pauljweals Uiyl a1om jeyl sa10)s ,J1ouad, Aq paoejdal
syue} jan) abie| 9y} YiM PAIONPUOD B1aM SISAL I3NN| ‘SNSal [ejuswuadxa 8say) Buipuelsiapun Jayunj uipie oL *Asepunoq ,8)1|-18%9nq,, dluosuel}
jeaidA1 e moys ejep [eondleue ayl seasaym ‘Aepunog Jalinyy 8inssaid oiweuAp JUBISUOD JSOW(E UEB MOYS EJED [eluswuadxa 8yl "1094}d J9pIO
puo02as e aAey 0} Jybnoyl a1om Aay} 9sneoaq sisAfeue siy) ui papn|oul Jou a1am SYUB} 8y} UO $8210} olweuAposay “Aiepunoq Jannj) paje|ndjed ayl
S1 papn|oul 0sjy SUOjAd PIEOqUI OM} 3U} JO YOBS UO PajuNOW JuE) [N} uojieB-00s B yiim uoneinbyuca e Joj 2inbByj 8Y} UO UMOYS dJe SHNsal JaNN)
aAeJiSN||I BWOS 159} 8y} 0} Joud sisAleue Aq paioipaid uaaq pey Jeym WOy JUIBHIP alinb asom pue f1010B)51ES J0U 819M Suoneinblyuod a1ols
[BUIBIX3 A3 BY} JO SWIOS JO SONSUBIORIBYD JaNNYY 8y “adojaAus Bupesado pauuejd suejdiie ay} apisino jjom sem AiepunoqJahnij ayL ‘Kiojoejsnes
21om BUIM OISBQ By} JO SONSUBIORIEYD JaNINY Sy} eyl pamoys ‘suocjAd Inoyum pue yim yioq ‘Guim Ues|d ayi JO SISl 8yL 'paulelqo sem sjulod
Janny) ¥4 o saquinu ajebasbbe uy -siaquinu yoep JlUosueI) B PaISa) a1om suolesnbiyuoo y61s 4o |ejo} v - TOTHIIIS3A TUBWSITAWo33Y

“Aunqixaj) wawyoeye abejasny-Buim ay) pate|nwis eyl aanixy paubisap Aje1oads e ybnoay;
lem a1 0} paydelie sem Bum japow ay 1 -Buurey abejasny pibu e buisn £q Joj payunoooe a1am Buim ayy uo abejasny ayl Jo S10948 oiweuApolae syl
“(q)2 8By ur UMOYS SI |BUUN) PUIM B} Ul PAIUNOW [9POW ueds-{was 8y} Jo ydesbojoyd y “1aynj uoioedwi Isows ay) aaey o} pue Auowwod jsow
pasn aq 0} pajoadxa 9SOy} W0} P3JO3|as 819M PIIPNIS 8q 0} SUOHEINBHUOD 810IS BY L "SBIOJS [BUIBIXS INOYLM PUB YIIM Bum ay) jo solsusjoeeyd
J8)IN)} 8y} aulwialdp 0} (1aL) 1auuny sowueuAq suosues] As|bueT] sy} ul palsa) Sem |9POW DISE[30I3. PBIEDS Areonueudp azis-y/1 v - deOIAAY

‘solsuaioeIeyd
JOUN|} OIOSURJ) 8} BUILIBISP O} UsNeUapun sem Apnis [eluswuadxs ue ‘spaads Janny) sjqeidadce sey ubisap mou ayj 1eyy AjuaA o1 ‘padojaasp
Bulag si suoneINBYUOO 10]S |BUIBIXS UIELSD JO) Spiedeld JBJiN|} dAOWal 0} pue SONSUdIOeIeYd anbue) anoidwy o) Bum sinjoruls-aHsodwod
MU B ‘909 0} SI1eaA AUBLL 10} PASN 9Q ||M PUE WLR J S,AABN 8y} jo ued Jueuodw ue st suedie Japruju) 9-V 8y} 8snedagq - JANIAIqO YoIeo59d

12-€9-60G 4O1H

L99¢ uoisuax3]
youe.g Auonsejsoisy uoneinbyuo)
BISAIY Y 9SO pue 8[0) 'Y Ad|uels

S1S31 1dl Ni a3idiLNaal
HNIM 9-V JLISOdWOD MIN 40 SOILSIHILOVHVHO HILLNTd A3LVdIOILNVNN

28




-~

LI

ey
I |
“on QALY

Gr i1

(q)2 @inbiyg

SRR
iaquny ysew

g

Iz

syuwry wourt 4o
pusuiaadxy G

= Bl Moy

i

GRIGLE pousds

Jusminesdxg S sisdiRuy

S1S31 101 NI 3141LN3Al ONIM 9-V JLISOdWOD MaN
40 SOILSIHILOVHVHO HIALLINT4 AILVCIDILNYNA

BUIL 984
VSVYN '




‘s1aded yYSVN (et} Ul sjnsas ysignd pue sisAjeue elep ale|dwoy - SUerd aIning

‘suoneinbyuod
asay) Jo A1ases Wby ayl 0} Apasyew Bunnquuod snyl ‘spaads OOSUBL JB SUOHERINGYUOD PAJUBAPE JO SONSUBIOBIELD asuodsai oweuAp
8y} Ul PAA|OAUL SWISIUBYO3W By} Jo Buipuelsiapun Ja1iaq e apiaoid |m YoIym uoljeulsojul jleuolippe papinoid sey uonebiisaaul siy1 - IIUEITHUDIS

‘wa1sAs dojs Aouabiawa [auuny 8y} 1o asn palinbal pue ‘(,0 = 0 J0j UOHIB|JBP Buipuodsaliod ayl 190
9sBa10U1 JU8219d-0G B) SYUI XIS INOQE O SUOHDa|Iap Yead-o)-yead pasuauadxa diy Bum ay) ‘s1- =0 pue g6'0 =W ‘Jsd gz¢ jo asnssaid ojweulp
e ‘910U S|IYMYLIOM v "UJaljed JUBISISUOD OU P3LIQIYXD S109}3 8y} INQ POAIBSGO SIaMm $109)J3 xoeHe-jo-sjbue Buipm "06'0 =W  9AOQe Sadeuns
1amo| pue 1addn ayj yioq jo abpa Buyes} sy} Jeau uolesedas mojy jo suoibai abie) Ajlensia paledipul pue Buim sy} uo pajlelsut aiam syn) ‘abuel
J8QUINU UOB OIUOSUBL} MOLIBU B J8A0 ZH (| Jeau apow Buipuaq sy Bum ay) ui asu pides au} AIPIAIA B1BAISN|Y SISqUINU OB [B19ASS 10} ainby
ay) ul umoys sjojd asuodsal Aouanbai4 ‘G6°0 = W e Apides Sasea10ap pue ‘€6°0 = W JedaU WINWIXBW & S3YIEal ‘06°0 = W e Apides sasu uonow di
Buim ay1 *(q)g 84nbiy urumoys are uonow di Buim pazijewiou ay} jo synsal (eaidAy zH 2 8o Kouanbaij yo-puim e pey yaiym apow Buipuaq isiy
ay} 4o Aurew pasuduwiod sem uonow Bum sty -ainssaid owueuAp yim Ajajeuoiuodosd saseasoul uoloul Buim eyl pajesipul Jaquinu yoey [eoiud
ay) Jeau jsd QL€ puB ‘091 ‘08 INoge Jo S|aAd| ainssaid Jiweudp 8aly) je sisal uoljesisusdd o0 =0 e pajesjeuad aq pineo Arepunoq Auligelsul
paynuapt fisnoinaad syl eyl pamoys S1sa) 8Say] SUONIpuod JaNN|} pIey, ou punoj 986t Kienuer u11sa) ay | - TOTATISSad TUIWYS[[AWOIIY

“AlIgeISUl [ENSNUN SIU} [1EI1SP 810W Ul 810jdX8 0] 3|IymyLIom aq
pINOM L (1L @Y} U1 1S3} PUODSS B Jey} PapIodp Sem )l (OIS) SUOHE|I0SO PadNPUI OOUS S UMOUY Jey} O} SORSLISORIBYD JBJLUIS palqiyxs Aljiqelsul siyl
asneoag “oele-jo-aibue Buim o} aasuas seml “ysd 00€ @A0qe 0} jsd 0§ Wouy saINSsaid oIeuAp Jo abukl aWa11X8 UB PBISAOI PUE §°( JO Jaquinu
yoB UBISUOD ApeaU Je paundo Aljiqelsul siyl "A1epunoq Jajnj [BDISSe|d patoipasd ayl mojaq jlam sainssaid ouueudp je anbiuyoal asuodsal
[eonuogns e Buisn paiajunoous sem Aiqeisut apow Buipuaq-isiy Bum e aq 0} paseadde 1eym ‘€861 Ul sisa) snowsid Buung - oeolddy

-(LaL) [auun  souwueukq owosuelj Aajbue ayy ut (2-Myy) Buim yoseasal JIISE[30I98 L SYQ PUOJSS U}
10188} snoiraid B Ul paI1atunodua Ajjiqeisul JlUOSuR)) [BNSNUN Ue Jayun) ajebusaAul 0} SI y01easal Iyl JO AND8Iqo 8y - JAMDIQO Yoieassy

12-€9-G0S dO1H

9€2Y pue ‘pEge ‘199¢ Suolsudixy
sayoueig soiweulpolay Apeaisun pue ‘Anolisejaoniesolsy ‘AloNse|solay uonesnbyuo)

|9pI9S 'Y PIABQ PUE ‘WOAISHOT “A UOIUIID ‘PIOjpUES "D paeulen

NOID3H ISNOdS3IH OINOSNVHL MOHHVN
39 OL ANNO4 2-MHV LSVA HO4 AHVANNOG ALITIAVLISNI TVASANN

30




(q)g einbi4

IBgung Yrew
28 B8 PR OR - B

PR a8

H
OF 08

e g
% %

84 pRi =0

“E
L% R 8
o5 &K oy ol
_» .‘t. % «i.}% tIo/w m,a,.yl

e o = ,
S 158 g51=0 T 28 = Bupuey 183 B 1o puim -
i -
A o
fth P
30




‘()6 @inbi4

*$9119S 159} sy} Buunp pawiopad aq |im UOIHPUOD [BONUS-IBNN|) B 818310 Apidel 0} sa.0ls
JO UoNOaIg /861 Ul PAINPBYDS SI BIEMYOS POJUBAPE 310w pue s1aindwod Jaise} Alueoyiubis Yum 1S3 jdULN)-puImM PuUodss v - SUBld daning

"$91pNJS 3.NIn}
pIIng o} yorym uodn uoiepunoy ajgenieau; ue apiroid [ Apnis fenun siy) Buunp pauieiqo eleq “japow ,BulAjj-9a4y, ‘ueds-jn} e uo pajesjsuowap
AjInyssa00Nns uaaq sey uoneINBIUOD 310]S j0 9BPIMOUY JO SME] |0JJU0D PauNLLBBpaId ou YyIm uoissaiddns Jannyj sandepy - IoUBIFIUDIS

‘sasodind Ajajes 1oy dnyoeq ayj se pasn mej [04u00 aandepe-uou ay} Aq palelisuowap 1eyl Uey) ssa| sem il ‘Juediubis sem Juswaaoidul
sy} ybnoylly ‘waeosiad zz Aptewixoidde sem aunssaid owueuAp JaNn Ul JuswaAoldl pajessuowdp wnwixew ayl -(.Jaddois sannyy,
€ SE Pajoe UDIYM ME| [011U02 aAldepe-uou palsa) A|snoiaasd e o} Ajjeonewoine Payolms Sem j0)uod awil yoiym Je) Jenni ssaiddns jou pinod yoiym
pado|aAap Sem ME( [0JJUOD B JIUN JO PIASIYOE S19M SUOIIPUOD 1S9] WNWIXEW [HUN PaseaIoul a1am ainssaid oweudp pue Jaqunu yoepw Apnis
sy} jo sasodind ay} 10} sjenbpe sem i ‘suoneoidde auejdire feonoesd 103 mojs 001 si 8jes ayepdn siyl ybnoyly “sinuiw Jad sawny anoj Ajajewixadde
alepdn pinom mej |011u0d aaidepe ayl “Asepunoq Janny Jjo-wolsAs ay) aaoqe papasdosd pue Aiepunog Jshing 8yl mojeq uebaq Bunssy
uo-WalsAg ‘suoeINBYUOD 3I0IS [BONUD JONN|) 931U} 1O} PBUIBIGO 319M ‘UO SSHY PUB JJO SS4V ‘Blep Join|d - TONUN3Sag Tudwys[idwodidy

“19)n)) ssaaddns 0} padojaAap UsY) Sem Me] [041UO0D B [9POLU [BOlEWAYIEW paAuap siyl Buisn “1aindwod [enbip ayl uo pajuswajdui
sishjeue ue Buisn AQ pauILLIBlap SEM [9pOW Y} JO LONBIUSSaIda [EoNBWAYIEW B pUB PaINSESW Sem uojow Buim jueynsas sy ‘jspow sy) o}
uoNENOXa Wopues apnjidwe mo| Snonuijuod e apiaaid o} suoiade)) ay) o) Juas a1om sjeubis paresausb Jaindwo) "wWool 01U BY) U] PaYedo| SBM
J131ndwoo [eubip SS4V 9y "uonow Bum INSEaLL 0} PESN a1oM $181W0I31800Y “uoliesado sS4y ayi Buneisni yoiaxs e yim Buoje (q)s ainby
U1 umoys si [apouws ayi jo ydesboloyd v "1s8) sowweuAq [BI9USE)/YSYN/AYSN ol B ul (1d1) jsuun] sowueuq ouosues| Asjbue ayj ui pajsa)
sem (SS4v) waisAs uoissaiddng saninig aandepy ue yum paddinba japow OSe|30J3. g -4 Palunow-3|ged ‘a[eds-p/| e ‘Ajjusday - Yieoiddy

"SJUSWAINSEAW 9SaY) U0 Paseq SMe| [013uod alepdn Ajlenunuod
pue sindut [041u09 0) anp asuodsas wajsAs ainsesw Ajenunuod swalsks |04u0o sAndepy “pasinbai s1 umoly Buleq uoneinbyuod aiols syl jo
abpajmouy| ou asnesaq uonesidde syl 10} aanoee Apenoiued aie swalsAs |04ju0d aAndepy “Janny) ssaiddns 0} SJUSLLIOW pue $80104 93npoid 0}
S30BNS |0JJUOD SAUP 0] SME| |01ju09 aleudoidde ybBnouyi sjeubis asayl xoeq Buipaaj pue uonow 8401 10 Bum Buisuas Aq sajesado walsAs e yong
“19)iny) ssa1ddns 0} WBISAS [01IU0D SAIDR UB 8SN 0} S| UONdUISal Sy} Buipioae o} yoeoidde auQ “1auny) Jo asneoaq adojaAus [euonesado sy paeoed
0} AIBSS208U S|} S8OURISUI BLWIOS UI ‘S3101S pajunow-Bum [eusaixs jo A1auea abie| e Aueo yjesose 191yby wepow asnedagq - BANIDAIGO YI1ed59H

12-€9-G05 dO1H
199¢ uolisuaix3
youeig Ayonse|aoisy uoneinbyuod
lawlie ‘o) S8SO pue Ip ‘481zed ‘M ‘4

S1S3L 1AL NI a31VvNIVAT WILSAS NOISS3IHddAANS HALLNTLA FAILdVAY

32




‘(q)e @inbig

0098-98- 1
wﬁmtz




(e)olr @anbid

- 11U puooas ayj alojaq Buim ayl uo suonnquisip
2inssaid 2INSEAW 0} PANIPOLL 3 || [SPOW Y} ‘UCIIPPE U] “286 L AD AlIed 10} pa|npayos ‘Anus 1 g1 puoIase ul opew aq ||im sjdaouod |01ju0D |10
asay} Jo uonenieas [ejuswuadxg “siaindwiod [enbip uo pajuswa(dwi pue [[amyo0Y pue YSYN Ag padojaaap aq ||im SME| [01]U0) - SUBld 9i4ning

‘sjsnb 0} anp speo|
pUE ‘SpEO] 19AN3UEBW ‘S1aANSUEW BUI|OI JO [0JIUOD SAIDE 10 SME] [04ju0D uBiSap 0} pasn aq(imelep asay] 1deouod s|21yaA Ja1ybi paoueApe Ue o}
uonesydde sy pue jo1u0d Bum a|qixal} Jo sanijiqeded ay) Buneneas 1oy Anua 1$8} [uun}-puim ISy iyl BuLnp paureiqo 8iem eje - IJUEIJTUDIS

‘s1enbapeul aq 0} anoid smep |041u00 ||02 3Y)
1Y} JUBAS 3y} ul A1ajes [apow 10y A11ua 1S8) puodss e Buunp pasn aq|im axeiq siy] “Ajuoioejsies ajnb payiom ubisap axeiq Aisjes oynelpAy ay L
“In0 paxoayod AjyBnoioy) sem Aljiqedeo (101 [9poW Y1 PUB PASEa|al Sem 8YBIq 1|01 DNEIPAY [9POW B ‘SIS8} 9S9Y) O UOISN|OL0D 3y} Jy “adojaAud
Bunesado 158} ay1 INoyBRosY) PaIeaID 131N} SEM [9POW 3Y) ‘UCHIPPE Ul "UOLOW [|0J JuaAdd 0] uo dxeIq ||01 JNNeIPAY |9pOW 8y} Yyum pautelqo
9JOMBIEP 953U} JO|IY "SUOIPUOD [8UUN] [BIOASS JE PAINSBAL 819M SUOHOUN) J9JSUR WBISAS [013U0D ‘0S|y "OBIE JO 9|BUE [9pOW PUB SUONI3[}OP
80BUNS |04UOD JO SUONBUIQUIOD SNOUBA J0O) SPEO| [9pow Buunsesw AQ SUOIIPUOD |3UUN] [BIDASS JB PaUIBIqO 818M BIEP [04]U0D PEO| JBANBUBIN
‘SUOIIIPUOI [3UUN SNOuEA Je sabuel uo1oa|jap ajgemoye Jiayl ybnolyl seoepns ay) Busaow Aq PaUIBIQO 819M SOBUNS [04JUOD YOBS JO SSOUDAINDBID
10109 [[0s Bunenojes 1o} eleq "paysydwoooe AinNyssadons a1om A1jua IS8} [auuni-puim Sy} 0 S8ANDA[QO ||y - ToNdII35ad U WySI[duoddvY

-sjoued Bum yjoq
10 sabpa Buyies) pue Bulpes| dy} U YOS OM] ‘S80BUNS |011u00 61| Y619 pey [apow ay | “seiuedord ssauyis [einjoniis Buim palisap 8y} ureiqo o}
pa10|te} AjjEONSE|S0IE 319M |apow 3y} 1o sBum ay ] “(q)o 1 1nbBiy ur |auun) puIM 8y} Ui PAJUNOW UMOYS S WalsAs [apow 319jdwod 8y 'sisal Aues
asaU] JO 1sow JnoyBno.y] uoKOW |01 JudAaId 0] PESN Sem [apoW 8y} 40131 9y} Je Buns ayl uo paiedo] exelq dynespAy  soueleq jusuodwoo-xis
e BUISN PaINSEaW 919M SPEO| [OPOY ouI181Ua9 BUllS 8y} JBaU SIXE UB INOQE (|01 O} WOopaal) [apow 318idwod dyl pamojie yolym Juswabueue
Buns [ouUN} B O} PAJUNOW SEM |9pOW SIYL VMY yim weiboid aaneiadooo & jo ued se (L@l) |suun) soweuAq Ouosuel | Aa|Bue a8yl
ul pa1sa} sem uoneINByuoD ueds-|in; ‘9BoS-9/| YL “[RUCHBUISBIU (|8MY00Y AQ }iing pue paubisep sem japow Buim ajqixa)) dAnoe ay | - JoeoIddy

“SUONVB(JOP 90BUNS [01U0D 3dINW O} ANP SIUBLIOW PUB $8210} JILUBUAPOISE DIJBIS PAINSEAWL JO 8SBgRIep € ulelqo 0} sem Buim a|qixa)
aAoe U JO 5159) Jussaid ay] 10 aAl0alqo ay | -uoissalddns Jaliny) JO} PASN 8q PINOJ SBOBUNS SANOE 3yl UONIPPE U] ‘|OJU0D PEO| J8ANSURW pue
(101 10} adeys Bum ay) Ui uOGEUBA 8pIA0Id O} SSOBLNS [01]U00 8AOR 8|dliNW 3sn pinom 1daduod siyl "8joiyaA J8lyby soueuuopsd ybiy peouespe
ue Joy Amigeded |nyasn e aq pinom eyl 1dasuod (eoibojouyoa) e st samod joijuoo apinoid o) Aiqixaly Bum Buizyin - SATIOATA0 UYd1easad

12-€9-50G dOL1H
1 99¢ uoisusix3y
youeig Alonse|goiay uoneinbiyuo)
8]00 'Y Asjurlg pue pIojpues ") pieulep

1dLl NI @31S31 A11N4SS300NS TIAO0ON ONIM 3781X3Td JAILOV

34




Fia

Nt
PR

OR

£

OF PGOR QUALITY

- —~

e -
FRen

OR

OF PCUw GUALITY

*(q)oL einbi4

141l NI g31s3t

ATHIZSS3OONS TZA0OW ONIM 3T18IX3T14 .mww,.mud

$166-98~1
YS¥N

35




‘()LL eunbig

-paureb Apeaie sjuswanoidw souewopad 10j01 Buidyuoes INOYIM ‘UOHBIQA walsAs-paxiyy Buionpal ul
soueuAp ape|q Jo 8|01 ay) ayebisaaul 0} suop aq|im Buiisel jeuotippy -uoneolgnd [ew.oj YSYN B Ul Pajuawnoop ag |m siinsay - SUeld E2LILES

“au1Bua mau ay} Buizis ui B|geN[BAUL 84 |[IM BIEP 8S3Y) ‘apeiBdn ay) jo Lied se ymeuoe|g ayl aulbua-a1 0} ap1oap Aully a8yl pjnoys ‘ssowlsyung
*181d0o2119Y ymeuoe|g Ymolb syl Joj pasn aq 0} S8peiq 8yl aululIdIsp Usyl pInod yolym wesbosd uonensuowsp by e 10} UOHEPUNO} BY}
w0} pinooelep ay| "Ansnpul pue juswulaaob ui 1s818)ul 8jqeIspISud pajesausb aAey s)sa} 8say) "8sInIO Joj uononpas Jamod juadiad-0g pue
Koua101139 J9A0Y Ul 8SBaIOUI Jus01ad-G INOge :|BNUBISANS d18 S3PE|] PIJUBADE 8} 10f paulelqo asueuuopad ul sjuawaAoidwi 8yl - ISUEITFTUDIS

-ss900.d UBISOp 8pe|q 10104 PASUBADPE U} Ul paSN sasAleue 8y} Uim]sa)l jauuni-puim
a1 810}5q apew (anb1y ul umoys jou) suonoipald [eonkieue Yim JuswasIBe Ul osfe aie synsal aoueunopad 1ybi-premio) pue 18A0Y [eluswadxa
8y} Ylog '1aAoy ul SjuawaAcidwi soueuopad Pamoys Osfe JOJ0I PIOUBADE 8Y] ‘818Y UMOUS JOU SJe Blep dyl ybnoylly ‘pajuasaid suonipuod
Wwblom ssoib om) ay) 1o} spaads piemio) e Je apelq padueApe 8y} Joj aouewuopad us siuswaoidwi ajeolpul BIEP 8Y)  "SUONIPUOD apnie
pue ainjeiadwa) JaY10 JO} POUIRIGO S19M SYNSAJ JEIWIS “8injesadwal JUdIGWE 4,56 PUB apnilie 198} 000V ‘Ajawreu ‘Aully 8y} Agq pasn uolpuod
ubisap [eunuou e 10} ()1 | 21nBy Ul umoys ase uolebisaaul siyl Wolj s)nsal aouewiopad aaleasn|) awos - TONA[IZSIA TUSWHS[[dWoIIV

*$10)0J OM) BY)
U89MIaq aouBWIONad Ul SSOUBIBHIP S1BNBAS O} SPEW 919M 3Nb10} J0J0I-UIBL JO SJUSWAINSEOUI ‘UONIPUOD 1S3} YDBS IV "SI0UY 0L} Ajerewixoidde
0} dn spaads piemo) je sjuswazinbas 8010) aaisindoid pue ybiam s5016 Yeiosre AQ pauyap SySel JOjoI SNOU.A B P31Sa) a1am S10j01 [apow ayi
JO YoBT "10}01 paJUBADE 8L} pUE J0j0o1 ymeyxoe(g Bulisixa ayl Y104 JO S|9pow pajedss Ajjeonsejaoise 8z1s-9/1 PaAjoAul sisalay| -ubisap ape(q Jojol
PaSUBADE 8y} O UOTBN[BAS 3} O} [EONUD SEM JUSWIUOJIAUS JiWeuApoIde pajeinwis siyL e ul a|qIssod Si uey) JUSWUOIIAUS ORUBUAPOISE B[BDS-|[N}
© JO UONBINWIS J3SOJO SMOJ[E YIIYM LINIpaul 1Sa] B S Z1-uoald asn o Aliqe anbjun sy Jo 8SNB23q S1S8) 9S8} JojUaSOYd Sem 11 ayL - GOEOIddY

-SWa1sAsS J0]01 paSUBADE J8Y10 40 Juawdo|aAap sy} ul pue spoylaw [eonAjeue builen|eaa ul pasn aq ued jeyl
aseqeep ousibisuAs e apiroid A3y} ‘erep ayi jo ainjeu oulawesed ayl jo asnesaq ‘UOIPPE U} 10}0J BUISSEQ B} PUB JOJ0J PaJUEBAPE dlepipued e
usamiaqeep aanesedwod Buipircid Ag sy Juswdo|dAap 8yl 9oNpal 8S3Y1SE YINns SISa L ‘(LaL) teuuny sojweuAq oluosues ] Asjbue ayl ul paisal
sem AIpIOS PUB ‘ISImM] ‘uonoas (iopre ‘wuojueld apejq paziwnido yolym ABojouya) Buisn aje10}0311q SaINPNAS0IdY Awly "S'N 3yl Je paubisep
Sem ey} ape|q 10]0J PIJUBAPE UE JO [9pOW B Lo Siy} jo bed sy “adojaaud jeuonesado sy} Inoybnoayy Jybily pIeMIO) Ul PUB JBA0Y Ul paldadxa
ale syuawanaidwi souewIopnad (‘ssuibua Bunsixe ayi Bupeidas spnjoul osie Kew opesbdn siyy) -souewsopad anoidwil 0) sape|q 1010 URW
Mau jo uoneoyienb pue ubisap ay) sepnjoutiaidooyay (meuxoeia) 09-HN dul apesbdn ojweiboid Awy "g'n pauueld v - IATIIIGO YII1edSIH

1G-19-G0G dOLYH
199¢ uolsudixy
youeig Ayonselgoisy uoneinbyuo)
Aeyuep 'y sukepn pue ‘uole|buls "q Asiyar INgIIM 1 MaYNBI “Ift JBWEID "D UBqoY ‘feyy “ip ‘1ebeBA "1 WEL|IM

HOLOY DNILSIX3 HIAO SLINIWIAOHANWI IONVINHOLHAd
SMOHS NDIS3A HOLOH ¥MVHIOVIE AITONV

36




15

OF POOR QUALITY

ety By [ o
Tih . MR

OoR:

LN

Faroos ve -

gy T (RS S 48 1
OBt opL @
g ov 08

s

skele HED

g X,
%,

p

suseE

\. g:mmmm E

N )INN @._:m_n__,_u ,

%




"(e)21L aunbig

‘swg|qosd fernonuys oisiieas o) suonesidde Buneniu pue ‘Jazwndo
ue yum sisAjeur Apanisuas bunew ‘sisAjeue AlANSUSS ay) Ut s10948 Buidwep Buipnjoul Aq Apnis yoJeasal |[e19A0 3y} anunuo) - SUeid aining

‘saweipe J91dooyiay jo suoneiqia Buronpals
0} s|qeondde ainpaoosd uoneziundo [einjonuls e Buidojaaap ut dais Isiy Aiessaosu e Jo uonajdwod ay) sjussaidal yiom siyl - IdUEIFIUDIS

“1d%000 ayj ut asuodsas PavIo} Y1 {0IU0D 0} PaseaIoul aq uoibai woogqel ay) ul Ssauils ayy jeyl Buneoipul os|e snyj ‘SjusIo800
ANAINISUSS JO UONNQUISIP BU} O} Jejuis 8Q O} punoj sem aweipe ayl ur (ainby ui umoys Jou) sanisuap ABlaus uless juaws(e 0 uonnquisip
a8yl "umoys aseo ay) 1o} abejasny ay} Jo ease Ndy009 8yl Ul S|9AS| UOKBIGIA 30NPAJ 0} pasealdul 8q pinoys uolbal wooqgyel ayl ul Ssauyns ayl eyl
ajeoipuisynsal syl “(q)zt ainbiy ulumoys sie aweipie 13)dodtay B L-HY 8Y) JO |3POW JUSWI3 dYUl )OS, B JOJ PAUIBIGO 219M S}NSAI |eILBLWINN
"S3POW [BWIOU puUB SONEIS J0) sasAfeue Apalisuas Bunsixa Apeale ayj Juswbne 0} 8ouanbas UOINIOS MaU B SB NYH1SYN/OSIN Ul pajuawajduwi
pue pajenNuio} usaq aAey asuodsal paoio} aiels-Apeals uo Ssjuiesjsuod 1o} sisAieue Auanisuas ubiseq - TONTATIdSAd TUSWSIIUIOIOY

"yoJeasal Jo AoueAs|aJ ainsua o} Aisnpui Ja1dodiiay ayl ul siaauibus yum sinsal pue ‘spoyiawl ‘swajqord uoneziundo BuissnNosIp pue ‘sawe.ye
JO sjapow juswaja-aul xajdwod pue ajduns o} sishjeue Buifidde (y) Jazwundo ue yim sisAleue Auanisuas Buroepsiut (g) ‘weisboid sisAjeue
Juawa|ad apuly 8sodind [esauab e ui sisAjeue Anasuas bBunuawaidwi (2) ‘sainpadoid sisAjeue Anaiisuss ubisap Buneinwuoy (1) :ese yoeosdde ayl
4O SJUBWIAIG 8Y ] "SaweIpie 40 uoleziundo Joj papasu SjuaWa|d £a) [eJonas dojoaap 01 paleniul A[JuaDas SEM HIOM YaIeasal asnoy-uj - TIeoIddy

‘speoj A10jeiqia aleis-Apeals 0} paloalgns sainjonuls 181dodyay Jo uoneziwndo 1oy sainpadoid jeuoneindwod jeonoeid dojaasp
o} st Apn}s Juasaid ayl Jo aAoalqo syl 191dooiay uoleIqia moj e o [eob ayj Buiasiyoe premo) Aem Buoj e 06 pinom ‘1asuibua ubisep ayl Aq
Jeaq 01 ybnoig Apadoud ‘sjoo} uoeziwmndo feanioruls jeyl seadde pinomy| ysel ynouip e st ‘uawazinbai uoneiqia eyl seinoed ul ‘sjuswaiinbal ay)
Ile S193W JeYy] SWEeLMIE 1S8q aY} JO UOIDa|as 8y "Siuswalinbal souewopad pue uoneiqia ‘yibuans Ajsnes o) paubisap ale saweiply "passalppe
uaaq Ajuaoas Ajuo sey pue 01do} yoseasas mau Ajpallejas e S| uoneziwndo sweiyre ‘uonenuaiie uoneIiqiA Jo} uoneziwndo ape|q J0jos uo SaIPNIs
[e1oAas usaq aAey a4yl ybnoylyy sanjeuad jybiom JuedyiubiS SSAJ0AUI ‘SBDIABP [0JJUOD UOHBIqIA JO 8SN ay) Aenoted ‘suonnjos asayl ualQ
-ubisap swelpie ur sabueyd Aq pue ‘walsAs 10301 urew ay) ul sabueyd ubisap AQq ‘SadIASP |02U0D UoIRIqIA BAISSEd pUB SAIIOE JO 8SN aY) AQ paxoele
uaaq sey wajqoid ay L ‘M 8oNpal 0} SLOY3 ajqeiapisuod aydsep siaidooyay ul wajqoid B 8 0} SBNUNUOD UoRIQIA - FAITIIIGD TJleassy

1G-€9-G0S JO1Y

199¢ uoisuaxg
youeig Anonse|soiay uoneinbyuon
"0Uj UONUBY DHJ
Ayunpy s 1L

SNOILVHSEIA 30Nd3H OL NOILVZINILHO JNVHIHIV H31dODIT3H HOA
NVHISVN NI G3LN3IWNITdNI SISATVNV ALIAILISNIS

38




(@)L aanbiy

juawale |ean}on.yg
¢cLLL OL 6 8 2 9 S ¢

€ ¢ |
0
I3
l..N.
|m” ssauyjils
i v juawe|3
= |m. uojjela|aooe
| i 9 1d%209
| 14 SUOIIBIQIA
] - -8 eonpaey
6
o

SISATVNVY ALIAILISNIS

N\

sjuawa|d
leanionus

_ﬁ / uole}|ox3

SNOILVHEIA 30NA3H OL NOILVZINILAO JNVHAHIV H3L1dODJIT13H HO4
NVHLSVN NI G3LN3IN3TdAI SISATYNVY ALIALLISNIS

39




‘¢l ainbid

Hed

i

FAST 3
OF POOR QUALITY

SISAEUY_OPIUSA S19/dWI0D SisAleUY PIRRMOI] APEelsun

k]

PR ST T
(07  ROLTTPN

40




"y1 @inbi]

M S1S3dl T13dOW H3L1N7d XHYWHON34

SAOHLIN 1HNE :ALIDILSY13I0OHIV OISvd
SISATYNY SINIWIHIdX3
a3lvariva ST3AOW ONILVITIIOSO
S3IUNSSIHA AQVILSNN
$1001
y
SISATUNY ALIIGVdYD NOISIA AILVHOILINI SQOHLIM
51LSV130H3V
J18vadoddv SISATYNV ODILSVTIONIV INIIOI443 NoIsad
ANV JLVHNIOY
9/V 13AON GNV
YNOLLNIANOS SAVOTHIV MO14 XILHOA ANV GILVHVJIS
HO4 ISNOdS3Y INIWdO13A3d
911SV130HaV A
40 SNOILOIaTHd w J19IHIA 313 TdNOD NO SAVOTHIV MOTd GIHOVLLY
JLVHNIOV
S11nsay SISNHHL
a3193dx3 06 Ad 68 Ad 88 Ad 18 Ad 98 A4 | AHVNITIOSIG

NV1d HVY3A 3Ald
SOINVNAQOHIV AAQVILSNN

41




‘(e)s1 eanbid

-601.0-28 Jaded yv|v ‘Bunesw sadus|og aoedsoldy yige ayile pajuasaid
aq [IIM PoyIBW ay} JO Sanes) oiseq ay) uo Jaded v wyobie 4y mau ay} Jo Aouaiolyys pue AJBINOOE 8Y} SS8SSE 0} apeW 8q ||m suosuedwod
J184uN4 “ANIqe]S [eouswnu paAcidui Joj swyuoBie uonn|os aaieusalje dojaAap 0} LOJS U Jo ued Se PajoNpuod SBM YOIBasal 8y L - sueld aaning

‘wyuoB(e |V 94} Yim uosLEedWIOD Ul IS0 Ul 95B8I08p JuedUBIS € SaAID wyuobe
4V Y} 1By} sajeoipui ‘a1nbiy ay) Jo JyBu JomO] 8y} Ut umoys ‘stuyiuoble om) ay) 1o} Alewwns 100 jeuoneindwod 8yl ‘eiep |ejudwuadxs syl yim
(19M a1edWod S19S Y)0q pue Jejuis A19A a1e sainssaid Apeajsun palenojes Jo S18s oM} 8y} ‘ainby 8yl JO i3] JOmO| 8} Ul UMOYS SY - IJueIubig

"gjoka/sdails
002 AlUO UM paUIBIqO 219M SINSS) Jy Y} SEaIauM uollow Jo 8{0Ao/sdals 2622 Ylim pPaulelqo 81am sjinsal IQv UL "v1°0 =3 Jo Aousnbauy
paonpai e yum Aleoiuowsey Buiyoyd Bum pibu syl 10} pawiopad 819m SUONEINDIED BY L -2inBy 8y} O I3 JOMO| By} Ul umoys S uedsiwaspiu Hum
a1 e sainssaid Apeaisun asimpIoyd Jo uosuedwod v ‘sisleue Jaln|y 10} paiinbal suolenoed Apeajsun juanbasqns Joj asuadxa jeuoneindwod
ul SlustwaAosdw epus SaAIB wyjuobie 4y 8y “sainbaswyiuobie jav 8y Jeyi sdals awi Jo Jaquinu 810} 8Ui Yyiusy-auo Aisjewnxoidde ur uoninjos
alels-Apeals pabiaauod e sapiroid wyluobie 4y syl “aunbiy au) jo Wby Jaddn ayl ut umoys st swyjuoble om} ay} jo sauoisty asuabiaauod syl
10 uosuedwoo y '8z1s dais-awn Aue ylim pauisopad aq Aew SUONEINO[ED 30UBY pUe J|gels Kreuonipuooun sy ‘Jaaamoy ‘wyiiobie 4y 8yl -uonnjos
Apeais pabiaauod e uielqo o} pasinbai sdais sulf} J0 spuesnoy] ul s|Nsal AreoidA) uonouysal AyIqeIS 919A3S SIYL "[qRIS Ajleouawnu 8q o} wyuobe
ay) 1o} (£10'0 > v) sdals awn [ews Aiaa 1o} pawsopad 8q ISNW SUCHEINOED Jey) Saiedlpul yoiym wywobie |gvy ayi Joy Asepunog Aliqels ayl
smoys (q)G1 a1nbiy Jo ya; 1addn ay ) “gz°0 Jo ones Jadel e pue ‘,2¢ Jo 8|bue daams abpa Buipeaje ‘91" j0 oles Joadse ue sey Bum sy ‘wyobe
Mau ay] jo Aouadiye pue Aoeinooe ayj SSasse 01 670 = N 18 Buim G-4 au) 40} pawiopad a19m suolenojes) - ToNAIId53d TUSWSIAWoIdIY

-asuadxa [euoneinduwos paonpais Ajieasd je pswiopad 8q 0} SUOIEINIED MOJ[E 3DUdY
pUE uoNoLISal AIGEIS 9y} 8A0Wa) 0} padojaAap sem wyiuobe 4y MaU Y "UONOUISSI ANjigels [eousWNU 819A3S B JO 9sneoaq ‘Jade) pue daams
yBiy o} aresapouws jo sbum eonoeid o} uonealdde Joj Jusiolaul S| ‘8p0d SENVHLX SUl Ulyitm pajuawaidwi st yoym ‘wyiuobie |gy sy - TIeoTddy

‘wiyoBie (Jgv) 1oudwi uondap -Buneusaye syl Yim uosuedwod Ul JuaIdH}e d10wW S ey uonenba a0uBqINISIP-|lEWS JIUOSUEI)]
Apeaisun ay} Jo uonNjos 4o} wWyuobie (4y) uonezuoloe; ajewixoidde ue dojaAap 0} SBm YoIessal syl Jo aAI109[qo sy - FATIIIGO UdIEeasayd
12-€9-606 dO1H

9€£2¥ uolsusixy
youeig solweuhpoisy Apesisun

eulieg "L uyor

ADNIID1443 TVNOILVLNAWOD NI ISVIHONI 3ANLINDVIN 40 H3AHO S3AID
NOILVNO3 IONVEHNLSIG-TIVINS OINOSNVHL AQVILSNN HOd WHLIHODTV M3N

42




*(q)s1 a4nbi4

/X
T 0
TN 9-
009% 0028 Y taliliedx3 Do o © b-
00¢ - Y ——— O
009$  000Z$  1QY 262¢ - 10y ——— 103y 1,
APDAISUR  APD3TS 91942/5d21S \gu\m\\ Ng
AJpuWNS 1507 =Y o) Sy 0 ’
MJ\ 0 0 O
fipuibpw] Y

ISNIXA TYNOLLYLINdWOD NI 3SVIHII0 @

Sdals auwrg
0004 0
T T T T T 8-
dV

10y g-
h- JoJJa
607

- Nl

40

4V HLIM JINIDYIANOD (3ACHdWI @

RT'0 = X Y04 SFYNSSIWd AQVILSNN @

lv “dals auwl]

mw T T 1 . 0
AL I Y

a1gpasun 9INTIDY

0% 94042q

0670 = i - {gg UOTIDJIA]
bUIM G-4 o8

P8121J1s34un WYiTJ4o6[D 4y -
1AV HLIM NOILJIYLISIY ALITIGYLS @

AON3IDI443 TYNOILYLINAdWNOO NI ISYIHONI AANLINDVYIN 4O H3IAHO S3IAID
NOILVNO3 IONVAHNLSIA-TIVINS OINOSNVYHL AAQVILSNN HO4 WHLIHODITY M3IN

43




(e)o1 @anbi4

*/861 Ul Sased oiuosiadns o} uoeondde [enur uo paysiignd aq |jim teded vy -ebuel
poads ojUOSUEY) [BONUD JaNN| 8y} uo siseydwa yim suoleinbyuod yeiore Inoge smol Apesisun Bunoipaid Jo spoylaw
leuoneindwoo Buidojanap piemol paloasp Loye Jabiel e jo Wed Se palonpuod sem yolessal 8yl - Sueld dINind

*S8SED WEeal}SaaJ) 21u0s1adns 10y UOHN|OS 81eInode Ue sapiaold wyllobie
4V 8yl ‘Ueyd ay} ur umoys Juswadxa pue uoleNdEd usamlaq luawasibe poob syl Aq pajedipul sy - SOUBDIHIUDIS

‘sgoepns Buim semo| pue Jaddn sy} yjoq Buoje elep [ejuswadxe 8yl yim ||am aibe sainssaid Apeajsun
4V 8UL "911°0 = X Jo Aousnbayy peonpas & yum Ajjeoluowsey Buiyond Buim pibu sy} o} paw.lopad aiom suoliejndoeo
ay] "Wybu sy} uo panojd syNsal 8OBRUNS JOMO| PUB Y3| 8} uo pajiold s}nsal 8deuns Jaddn yum a1nbyy ey} jo uojuod 19moj
ay} Ul UMOYS aie suonnguisip ainssald Apesisun jo suosuedwo) ‘juswiuadxe ayl yIm [jam s01be sainssaid Apeals
4V 8y} ‘[eseuab ui ‘pue abpa Buyjiell ay) 1e 9ABM ¥O0US € S| 8iay} ‘8sed siyl 104 "erep [eluswiiadxe ayl yim wyiuobie
4v oyl Buisn pajejnojes suonnguisip einssaid Apesis jo uosuedwod B smoys ainby sy jo Jybu Jaddn ayp 820
Jo oijes sade} B pue ‘.z Jo a|bue doams abpe Buipes| B ‘gL°¢ JO Oljel Joadse ueds-||n} B sey Buim sayj -uedsiwas-piw
Buim ayj Je pajuasaid ale suonnguisp ainssaid asimpioyd pue (q)gl ainby jo Yya Jaddn ay} ui umoys se ‘wiojue|d
BuIM G-4 By} 1O} PAUIBIGO 8JoM SHNSBY "MOJ} WEBSlISeal} 0luosiadns Yim Sased jeall 0} wyuobie 4y mau aui jo Aljqe
9U] SSSSe 0] || = W J0 18quinu yoBN Weolisasl) e je pawiouad slam suoye|noe) - uodiIossg JUaWiysiidwioddy

‘suoiesijdde weaJlsaal; 01U0SIadNS J0) |NJSSE2ONSUN UBSQ SeY 8Pp0d SENVHLX 8yl ‘8iep 01 '8pod
SENVH.LX 8u1 jo wyiuobie noydwi uonoadip-buieussije syl ueyl 81npadold uouN|os Jualoys 8low e se padojanap sem
}| "MOJ} DIUOSUEB} JO} uoHENba [enualod 8oUBQINISIP-|[BWS Jeauljuou Apealsun 8y} SaA|0S wyiuobie 4y ayl - yoeoaddy

‘SUOIIPUOD WEeaI]Sasl) 21U0sIadns yim sased ojweukpoise Apealsun o} uofjedlidde
10} wyuoBle (4y) uonezuoloe-sjewixoidde mau e SSaSSE O} pawiopad sem yosessal ayjl - 9ANIISIQO ydlessay

L¢-€9-G0G J4O1Y

9g€ct uoIsuaixy
youeig solweulpoisy Apeaisun

euneg ‘1 uyor

SNOILVINDTVIO JINVNAQOHIV AQVILSNN JDINOSHIANS
S3ITAVYNI WHLIHODTV NOILVYZIHOLOVd ILVINIXOHddV

44



()91 eanbig

0/ X o/x
ot 0 o'l 0
T T T 1 ct- | T _ 1 -
aawntovw] 197
a a
&O'
&5 D‘JVIN/mF)o O o4z ~
U .
AYVNT19VH] 3y
-+ INIWIY3dx3 O O =
o WHLI¥09Y 4y
3DV44NS 4IMO - 39V4uNg ¥3ddf) —9
9TT°0 = 3 1V ONIHOLI4 ONIN Q191Y
INIWIYIdXI HLIM TTIM IIYOV SIYNSSI™d AGYILSNN @
2/x
oL 0
| I 1 1 | ¥-
INIWI¥IdX] O O o
[z T'T=W
WHLI¥09Y 4y
n o 0 g'g=u _——
32v44ng Y3M0T] o dm_
g -0
g2
30V4uNS ¥3ddy) 5
l*-
INIWIYIAXI HIIM T73M 33¥9V SIUNSSIYd AQYILS @ WY03NY1d INIM G-4 @

SNOILYINDTYD JIWYNAGOYIY AQYILSNN JIINOSYIMNS SITAYNI WHLIY09TY NOILVZIYOLIVA ILVYWIXOYUddY

45




‘(e)21 @anbig

‘suoneinbiuog yesodre a1a|dwod INoge smoj} dluosuel} Apesisun Bunoipeld Jo spoylaw
reuoieindwod Buidojanasp piemo} pajoalip Loye Jabie| e jo Ued se pajonpuod Sem Yoiessel 8yl - Sueld aining

‘sBuim Jo sonsualoeIeyd
layn|} pue speoyre Apeajsun DIUOSURL} UO S}08)je 8dusispiaul diweulpoloe ebejasny jo uonjoipaid 8y} smoje pue
sasAjeue olise|aoioe d1uoSuel] 10} suoileinBiu0o abejasny-Bumm jo Burspow syl sywied Ayjiqedes ey - IDUBIJIUDIS

‘di} Buim sy} Jesu pseoqgino a|qibibau si pue ueds ay) Buoje sajenusye 108}}8 8ousisu8lul
8yl ‘peioadxa se uonounl sbejasn}-buim ay) spiemol pseoqui isabie) Ajjeisuab s| souaispaiul dlweuApolsse sbejasny Jo
1088 8y "di sy je isabie| si uoijow Buim ay) aouls Buim ay} jo uoibai pieoqino syl ui isabie| aie sjusioy80d Apesisun
8yl ‘Buipeo| Buim ssimueds ay) jo sjusuodwod (aseyd-jo-1no) Aeuibew) pue (aseyd-ul) |eas se pajoid ale sjusola0d
8say] (q)/1 ainby ul umoys aie Gz'0 = X o Aouanbaiy paonpal e je apow Buipuaq isiy sy ul Buneoso Bum sy
10} SJUBIDIHB00 JUBWOW PUE. Y| [BUOII0SS APEBISUN L0 | SEM doele Jo ajbue ueaw 8y} pue |§°0 = N Sem Jaqunu Yoep
weasaaly 8yl '99°/ Jo (Jalswelp wnwixew,/yibus|) onel sssusul yim uonnjoasl jo Apoq oujawwAisixe pajunow-duns
e s| abejasny sy "piyl-auo jo ones tede) e pue ‘0°9 Jo oljel Joadse ue ‘,/¢ J0 9|bue desms abpa Buipes| e ‘uonoes
lloje L0} JyY ue sey Bum ay) ‘|ouunj Puipm dlUOSUBI] 14 9 X 14 8 (JvH) Wawysi|qels3 yeiolly fehoy a8yl ul palsa)
sem jey} |apow abejasn-buim adA)-uodsuel) e 404 pauuouad alam suonende) - uondidsag Juawysdwodoy

“uolle|NoJed 8y} Ul papn|oul 8Be(asn; sy} Inoylim pue yum synsai [a|[eted Buuielqo Aq sjosya souaiauaiul
olweuAposae abejasn; ssasse 0] pasn Sem apod SENVHLX eyl ‘Apnis siuyi u -uoienba edoueqinisip-|leWwsS ‘OlUOSUB.)
‘Apeaisun ay} o} uonn|os Buiydiew-awi e sepiacid SENVHLX 98P0 80uaiayip-eliul [BuolSUsWIP-0aiy) 8y - Joeoiddy

‘uoneinByuod abejasny-6uim adA} Lodsuely e jo Buipeo| Buim Apesisun ay}
uo adualauaiul dlweuApoise abe|asn) JO S10848 8y} sulwIdlap O} pawiopad sem yoseasal oyl - IATIIAIQO yaieasay

12-€9-605 dO1YH

9ggP uoisusix3y
youeig solweulpoiay Apesisun
euneg ‘| uyop

ONIAVOT AQVILSNN ONIM 3VH NO
a3101d34d S103443 FONIHI4HILNI DINVNAQOHIV IOVIasnd

46




(qQ)zL ainbig

47

u u
0T 8 9° v° Z 0 0T 8 97 ¥ - 0
_ _ _ _ ! 700" — f 1 T _ 20—
uonoun( N :o:uc:._\*
abejasny-buim ] abejasnj-Buim I
0 0
- ul ]
J
7 voo° 10
abejasny-buim - _ _ / - abejasny-Buim-— - - /
bUIM —— _
auoje buim Jono auoje buim S

Q20 =Ypue LT =0 160=W @

dAdOW ONIANGd 1SHId ONIM
Ol 3dNd ONIAVOT AAV3LSNN ONIM IvH




48



‘(e)gL oanbiy

"SUOIIRIND|ED SBY01S-IBIABN YliM BlEP
painseaw ay) Bulje|a1100 Je pawie aJe SLOYe JUsiIng "UoHEepIfeA 8p0d 04D 40} pasn aq ||!m Blep 8y] - Sueld ainmng

"pajoadxa sem uey) Ye J8yuUN} Yon INJ00 0} PaAISSqO
SEM UONISUBI|  "SINOD0 SIU} 8J8ym olur Jybisul saplroid yoieasal Siy) PUB ‘SINOD0 UOIHISUEBI} 8i18ym Jo abpajmou

e salinbal siy| ‘sainssald Apesisun Buioipaid 1o} spoylaw ajeplea djay o} ejep apiaold s}nssal asel] - 0UeIJIubIS

'sealbop g = 1 18 8ABM YO0Us B Jo aouasaid ay} pue Juaipelb ainssaid a|qeione} aiow Ajybis sy} sl SUOIIPUOD
MOJ} OM] BY]l UBBM}BQ 8DUBIBHIP SNOIAQO JSOW 8yl ‘lusiedde S| MO} Jus|NQIN} pue ‘PaAIaSqo SI JUBWIBAOW YO0US
‘29°0 = O/X Iy "POAISSQO SI JUBLUBAOW XOO0US JO 1088 8U} ‘OF'0 =9/X 1Y '92°0 PUB ¢|°0 = 9/X le Juadsainb s ainssaid
8y} eyl smoys (seaibep g = 0) (0)g| ainbl4 "suoneoo| J8anpsuell e je Jake| Aiepunoq jusjngin} B j0 SolsL8oRIBYD
8yl moys sauolsiy awi ainssald ay) ‘(seaibop 0 = 0) ()81 8inbi4 uj "sainbiy 8yl Ul UMOYS 818 SBINIAIISUSS ,S18doNPSUB)}
ayl pue ‘0| jo Joe} e Aq paydwe usaq eaey sieubis ainssaid ay) ‘ainby yoes jo epis ybu 8y} uo sjoquis
PIIOS 8Yl SB UMOYS 8IB ‘G/°0 ‘290 ‘9F'0 ‘92'0 ‘v1'0 = (Pioyd usoiad) 9/x ‘suoiiedo] ay] 'SUORBDOO| J8dNPSUBI} Al
Je sainssald painseslw JO S8LI0}SIY awif} 8yl smoys ainby yoes Jo spis Ya| 8yl "uol||iW GE =0 pue 22°0 = N 1e seaibap
2 pue ( Jo oene Jo se|bue paxlj Jo} Blep painsesw Moys (2)g| pue (q)gl seinbi4 - TONIIdIIoSag JUaWysSIjdwoddy

‘sainjeladwal
oluabohio 1e ajesado o} paubissp Ajjeroads siam Jeyl--80BUNS 19MO| 8y} Uo 9| ‘edeuns Jaddn eyl uo /z--siadonpsuel}

€7 YIIM painseaw 81oMm SaInssald ‘ZUSH 09 O} ZWeH G WOl palBA SEMm Uole||10so jo Aousanbaly ey ‘eaibsp | pue
seaibap Gz'0 usamiaq (pioyd Jusdiad Gg e sixe youd) saibue youd jiodie Apeajsun Joy pue seealbep g+ pue seaibsp
Z- usamlaq (1) soeye jo sajbue uesw |IOMIe 10} painseaw alom sainssaid Apesisun pue Apeals 'uoljjiw GE PUB uoljjiw
g usamiaq (oY) pIoyod [IoHIB UO paseq Siaquwinu Sploukay e pue $/°0 Pue G9'0 uaamiaq (W) siaquinu yoepy wealns
88l Je jsuun] oluaboki) oluosues] JojBw-g 0 SJoluUaD yoseasay Aajbue ul palonpuod aiem Sisa) 8y ‘seinjesadwal
owabolid e jlopre [eonuoladns oIyl Jusdied | B UO painseaw alam sainssaud oluosuel) Apeeisun - goeolddy

'sainjeladwal
oluabolio je sainssaid Apeelsun Buunseaw o} sanbiuyoa} uoneuswniisul dojgAsp 0} pue siaquinu spjouhay jo ebuel

apIm e 10} sainssaid ojuosuel) Apesisun J0 8SeQ BlEP B U[B}qO 0} Pajonpuod SBM |oJeasal siyj - 9ANI0Iq0 Joieesoy
}¢-€9-G05 dO1H
9€¢¥y uoisuaixy
youe.g soliweulpoiay Apesisun
|[8pIeS 'Y plAeBQg pue sseH ‘M Ueqoy

SHIFGWNN SATONAZIY HOIH LV
TI04HIV TVIILIHOHIdNS NO d3AH3ISHO MOTd HYNINVT

49

g w ENTIONALLY BLANR

bl

ot



(q)gL ®8anbig
%99S ‘awl}

v'L ¢'L 0l 8" 9’ L4 ¢’ 0

| | | 1 [ ! I 1

o/X ISd/AW G8'9="SUdG ‘G.°0=9/X ‘J
0L68 2L 9°G v €2 L0 |
_________—nrmp
0L :
o g Jdg- ISd/AW €8°G="sU8g ‘29°0=9/X ‘Q
a
- 0
oooo “Oopo o o Dn.ﬂ G- dg %‘%ﬁ%{iﬁi
Coe000e00
3 q t0) moo«onp 0 ISd/AW p°8="SUdg ‘9+°0=9/X ‘D
lm.Pl
I.O.Nl

ISd/AW €27, ="sudg ‘9g'0=9/x ‘g

A Ui

ISd/AW GH°8="SUBS ‘p1:0=9/X ‘V.°

o0l XGE=0H 00=D0 2L0=WN
S3IHNSS3IHd AAVILSNN 4O SIHOLSIH INILL

50




/X

"8°/,°9° ¢g° vez L
{ T

1 6
f T T T T T 771

b Jo

0O p
o

:

U U
o Ogaoo o O

o)
3 @ o, 9
900 ooooo%

D g < S'L-

(I
<
o

|

‘(0)gL @inBi4

ISd/AW G8°9="SUag 'G/L'0=9/X ‘]

ISd/AW £€8°G="8UdG ‘29°0=9/X ‘(g

(7| At

ISd/AW $°8="SUBG ‘Qy"0=92/X ‘D

ISd/AW gg°L="Susg ‘9g'0=9/x ‘g

apa

ISd/AW Gy’ ="Susg ‘pL'0=9/X 'y

o0l XGE =0H ¢ =D ¢/0=I
S3HNSSIHd AAVILSNN 4O SIAHOLSIH INIL

51




‘61 oinbid

ABojouyos |
[OJJUOD) SAIOY

]

Jsjjonuon

[N

OF PGOR QUALITY

suoleolddy yelouny

Crint ot

suonoeIaU|
OI}SEJS0AIaS0IaY

10 ABOJOPOUIBIN

ewido e

Angeis © B spouieny SPOUIB
senpeA enbus e sisAfeuy SISBUIUAG [EOISSEID @

ALIDILSVTIOAHISOHIV

uoepiieA

52




‘0z @inbid

SQOHL13IN
NOIs34a

anNv
SISATVNV

d3alvanriva

(MEO  ‘MLV  ‘MSd  ‘T-mHY 1)
SINIWIHIdX3 LHOIT4 ANV T3INNNL ANIM

(dSYN ‘ONIM-X ‘ONIM 3NDIT80 °I'1) SNOISIA LAVHOHIV 'S'n M3N

SNOILVAITVA

aNVv

SNOILVII1ddV

M SISTHLNAS MV1 TOHINOD Q3IONVAQV
w SAQOHLINW AoEzoo:é:ho:nﬂom:E.oEz_ SAOH13NW
w moozhyh;:_mzmw TVWILDO NOIS3a
NOILVZINILJO
L4VHOUIV OLNI W OH3V HVINITNON
NOILVHOILNI ALIDILSVTIAOHISOHIV OINVNAG
STOHLNOD
JALLOY MOTIV OH3IV HVINITNON
OL SISTHLNAS t_o:m<._mo>mm_maomm< oILV1S SAOHLIW
ANV SISATVNY {  sanoiNHO3L ONI13IAOW
HO4 SAOHLIN SISATVNYV
u SNOILOZHHOD TVOIHIdWI
OILSVYT130AHISOHIV =
oyav HvaNn
W ALIOILSVTIOAHISOHIAY OILVLS
S11nS3d SI1SNHHL
a31o3adx3 06 Ad 68 Ad 88 Ad 18 Ad 98 Ad AHVYNITdIOSIA

NVid dV3A 3Ald
ALIDILSVIIOAHISOHIV

53




(e)1g @unbiy

51509 [eUONEBINdWO9 8y} Buonpas Agalsy} ‘suoneindwod syl jo Aousioyje
ay) aseasoul |Im eyl suondo [eieAss ppe pue ‘suonewsxoidde sy} Buisn suosuedwod sisAjeue [euoiiippe wiopsd
‘wolsAs a1em}0s paljiun sy} Joj epinb s1asn e allum ‘d] YSYN B Ul poylaw 8y} Juawnoop 0} aJe sue|d - SUe[d ainind

‘sjusipesb jo uonendwod sy woiy Buisue suonesdwod [eauswnu SPIoAE Jaziwiido jusipeibuou e jo asn
8y} PUE ‘S[apowW DIISI[Ea] 810W Ul SYNSaJ Sjulesucd Buljapow Bunoales ur Aujiqixey 8yl ‘pezAleue eq o} swe|qoid Jabie
Buimole se [jom Se ‘suoieindwod sisA[eue ANONSE|90AI9S0ISR IO} 1500 PUB Bl 18indwod eyl sesealdsp Apuedyiubis
solweuAposee Apesjsun Bunewixoidde uaym suoienbs [enusleyip J0 lequnu 8yl Buonpay - dduBIRIUDI

‘spoyaw Bunisixa om} 0} pasedwod se ‘10110 ajewixoidde swes ay} 1o} ‘%0g 490 Aq suolenbs
[eruaiayip JO Jequnu By} SBSESIdsp poyloWw Mau oy} Jeyl moys (q)Lz eunbly uo pajusseld synsey "senbiuyos}
sishjeue welsks swes ay) se [|am se saziwndo Jesuruou jusipeibuou swes sy} Aojdwa pue Ajjiqeded Buiepow
aWeS oy} 9ABY SUOHEINWLIO) [y ‘uonedndde Jenoiued B S|Ns 1S8Qq YoIUM Poylaw 8y} JO uoNos[es ASea Smojle Yolym
walsAs a1emyos paliun B Ul papnjoul 818 PoylaWw Mau sy} pue spoyjaw Buiisixa om] - ToNATI0Sad TuauysTjdwoddy

"BJep oIWeUAPOISE JO San[eA Jeinge) [euibuo eyl Buiziiewlou jo Alssadau
a8y} SAlBUIIS YDIYM JOLI8 BAIR|aI JO 8INSealW & 8sn (g) pue ‘sjusipelb jo suoieindwod [eauswnu woiy buisue swajqoid
spioAe yoiym Jaziwndo Jesuljuou Jusipeibuou e asn (g) ‘sjurelsysuod ay) Bunjosies ui Ajjigixa|y mojje (1) 01 sem poylaw
[euibuo siy aziesauab pue Ajpow o0} pasn yoeosdde ayj] ‘ejep Jejnge} dlweuhpolee 8y} Jo uoliezijewlou palinbal
pUE ‘SjuaLa[a OIWEBUAPOISE |[B 10} SJU[BIISUOD JO 18S PaX|} B PEY PUE ‘SWwid} [euolel 8y} Jo Sjusiolaod 8y} 109]as Jseq ol
anbiuyoe) Buiwwe.Boid Jeauljuou paseg-jusipesd e pasn poyiew siH “(E¥0-20-G0 TON LNVHD) [8diey Aeyospion a
Aq padojansp AjjeuiBlio Sem Yeioure 8|gIxa]} B 40} UOIOW JO Suolenba [enusiayip Jo Jaquinu sy} ul uononpal juedylubis
B Smo|e yoiym soiweukpoise Apesisun o} suojewixoidde uoouny [euones 8y} Jo uoleNWIo} Jdiseq 8yl - goeoaddy

‘spoyiaw Bunsixs 1ayjo yum uosuedwod 1o} synsal [eollhjeue apiaoid o} pue
Wby ul yesolre a|qixal} e Juasaidal 0} Alessadau suolenba [eljualayip 0 JaquINU 8y} S8dNPal YdIym suonoun |euoljel
yum soiweukpoiae Apesisun Bunewixoidde oy poyiow e dojaaap O} S| 8AI08[q0 Yoieasal 8] - BRTIIBIGO YOo1easay

1¢-€9-505 dO1H

G/6€ pue £ggg suoisualxy
ann ‘youe.ig SPOYISIA [eoNA[euy pue gy ‘youelg ANoNSE|80AI8S0I8Y

I ‘SWePY ‘W Wellip Ppue Auegi] "H poomisys

SNOILVINdWOD ALIJILSYTIIOAHISOHAVY HOS
SOIWNVNAQOHIV AQVILSNN DNILVINIXOHddVY HOd AOHLINW M3N

54



‘(q)1z einbid

suonenby
lenualayig JO saquinN

11 0c ot 0

] L ¥
J SNOILVLNdWNOD ALIDILSYTIIOAHISOHIVY HO4 1S0D
l ANV 3JNIL HALNdWOD 43ISvadd3Iad -1ld3N3g

0113

QOHLIW MIN o

<>
SAOHLIN ONILSIX3 OL A3IHVIWGCO
0 - %0S H3IAO Ag SNOILVND3I TVILNIY3421Q
40 H3IGRNN IHL S3ISVIHOIA HOIHM
d3d015A3Ad dOHLIW MmIN °“NOIINT0S

SQOHLIW OHNILSIX3 A

Jeay
0c s2 0z Sk OL S
| T | T | oL-
HOYHH3I —6S-
NOILVHIXOHJAdY -
o 3 SNOILVYIWIXOUddV
NOILVIIXOHddY 10 NOILONNS TVNOILYH HLIM SOINVNAQOWYIY
NOILONNS 1YNOILVY B AGQVILSNN ONILYWIXOHddV NIHM HOHY3
J¢ <2 IHL JZINININ OL AHVSS3OAN SNOILVNO3
SOINVNAGOHIV Iw.o =° IVILNIH344Id 40 HIGWNN 3oHy1 WITG0Hd
AQVALSNN J0 S3INTVA

HYINavi a3ivindoivo -0l

SNOILVINdWOD
ALIDILSVTIOAHISOHIV HO4 SOINVNAQOH3AV
AQV3LSNN ONILVINIXOHddVY HO4 AQOHLIW M3N

55




‘(e)zz aanbiy

"SPEW 84 ||IM SjudwaiNsesw
158} Z-MyV Yum suosuedwod [euonippy “pepnjoul aq |im adeys Buim eyl Bululwialep ul SSaUXOIy 18he} Aiepunoq
PUE ‘SUOI}08|}ap 9OBUNS |0IUCD B|puUBY O} AJjIqe 8yl “ushum aq ||im weiboid eyl o} apInb siasn y - Suejd aining

*SUOIHPUOD }S8} {auUUN} puim 1o Jybiy Jo xurew abiey e 1oy synsas paindwoo Buionpoid 1o [eonoeid aiow yonw si wesboid
8y| "SINOY M8} B Ul S}Nsal swes ay} urelqo ued welboid mau ay} ‘uonn|os dlise(aoise [eaidAy e ureiqo o} sAep Buninbal
Jo peajsu] -1asn ey} 0} sBuiAes awy JueoyUBIS Ul palnsal poylaw [euonendwod ay} Bunewoiny - doUEIPIUDIS

uaWwaaiBe 9SO Ul OS|E 8Je UdIYM SUOIIO8|}8p [BDIUaA Bulm painseau
pue paindwod aJe UMOYS 0S|y ‘BIEp painseaw yum psiedwod usym ye Jeyun Apybiis si yooys uoissasdwodsl
ay} Jo uoneso| paindwod ey} Ybnoyie eiep paINsesw oyl Yim |[am 8aibe sisidye0d ainssaid paje|noed a8yl
‘Bum Z-MyY 2(aIXa} 8y} 10} SIUBIOI00 8INssaid painsesw pue (108)§d 01iSe|a0ide Pale|ndled syl MOYS o1) Buim ejqixayy
e pue Buim pibu B Yloq 1o} SluaN}e0d ainsseid pendwod moys (a)gg 8inby uo pejuasald synsay (1@l) Buuny
solweuAq oosuel | ka|bue] ySYN oyt ul Aisnolaaid paise) uoneinbyuod uedsiwes Jybu g-MHV 8y} 10} soisusioeleyd
O11SE[80I8E DIUOSUBI} 8leNoed 0} pasn sem welbosd mau 8yl ‘poylaw [euibuo ey} woi asoyl yum ejqesedwod
818M S)|NSa1 Jey) BINSSE 0} Paxoayd pue pajuswaldw) 81om sjuawaaoidwl weliboid - Tondosag JuawysI[duioddy

-Buiuuibeq ay} wouj Yels o} Aiessadau Jou sl
11 SUOKEJSY [BUOIIPPE Wiouad 0} Siuem Jasn sy} ji jeys os Ayjiqeded Lelsal e apiaoid () pue ‘lew si eualo 8ouabiaAuod
8y} usym dooj| aAije1a) 8y} kixe A||eollewoinNe pue S}Nsal ejelpawlsiul dienjeas 0} o160| ppe () ‘uoiuyap weasjsuny
ay} ul uoiieindiuew a8yl sjewolne (g) ‘4endwod ZeSdA dyl uo sweibosd yjoq uni () 01 sem sawl 8sayl aonpal
pue Ajidwis o} yoeosdde ay) ‘e Jepus|ed pue ‘swi siasn ‘swl 18indwo2 o swus) ui BuiwnNsuod awll Sem uoiN|os
pabiaAuod e 1o} synsal sjelpawieiul Buen|eas pue sisindwod uaamisq saly Buuiajsuel) jo sssooid 8y “(uonewsojep
[BANIONJIS 8Y} JO UOIRIND[ED 10}) 181ndwod 18gAD 8yl pue (suolie|ndjed alweuApolae ggO14 404) Jeindwod J0J0eA Z2ESdA
8y} UBBM]aq SUOIBIND[ED dAEISY [Bllusnbas pasn poylaw 8yl "(6890-28 laded yvIv) Heuuag Y pue "If ‘MOIUM ‘M
Aq padojanap A|snoinaid sem sasAjeue 211Se[a0iae Jijels dluosuel) Buiwioped o} ABojopoyiew diseq ay] - YIeorddy

‘Buim Z-pMyY 8Uyl 1o} Blep painseaw
Aleuawuadxe yim uosuedwod 1o} sinsas apiaoid o} pue Buim [euoisuswip @aiyl 8|qixsj} € uo sosAjeue dlise|aoise
onels oluosuel} buiwioped oy Anjiqeded pajewoine ue dojgAsp o} S| aA08lqo yoseasal 8yl - IATIOAIAO YIIeasay

12-€9-90S6 dO1YH
y£8€ UoIsuaixy
youelg ANo1iSe|80AI8S0IaY
pesisiulY Y [8BYIIN

a3d013A3Ad WVHDOH SISATYNVY ALIDILSYT1IOHIV DINOSNVHL A3LVHNOLNY

56



GALITY

. pOOR §

p

(Q)zz @unbig

RAICNO. O caﬁw,&
UEdsiues Jo unioesg 1
Lo i : :

oul §4 0§ s

4Sd 00L-0 ‘08 0=W]
SLINS3d

— Ed3d013A30 5N e
NYHOOUHd SISATVNY ALIDILSVTIIL

H3v




58



‘(e)ez @unbiy

'suoneoiqnd ySYN [euso) Ut sinsas ysiignd pue SuolIpuoo 13} 1ay1o 1o} SisAeue elep 81a|dwog - SUETg 3IAING

"1a1 ut Bum 2-pmHY 8y) Bunsal ajiym pa1ajunosus Suolow
Buim Apeaisun jensnun ay; yum pajeidosse suoneueA ainssaid aoepns Buim [B20] ay) olul Wybisui papiaosd sey uonebnsaaul siyL - I3UEIITUDIS

"Buwin200 sem jeyl uoneoo) ¥o0ys ul sbueyo abie) sy} sejessny) sawy P8103|9s oM} By} 40} SUOHBLIEA
a|joid sunssad soepns saddn Buim ay ] "mojj patesedas Jo SANEOIPULS! L6 = O/X 1e papiooal adex ainssaid AIOIE||19S0 WOPUERI 810W dY | "LOIRI0)|
8014110 8y} SS0IE YUO} pue ¥oeq BuIAOW %00YS 8y} 0} anp aJe §9° = J/X & SuoleueA ainssaid apnyjduwe abue| sy} auypioyo ayj Buoje ye Joyung
“Lp" = Q/X 18 JUBPIAS OSfe SI 103)4a SIyL “Bum ay) jo uoiod PIEOGING 8YI JO UOKOW BY} YIM PIBIDOSSE suoijeuea yoeye jo ajbue wouy synsal
(520" =0/x) abpa Buipes| Bum ay] 1e uoneurA 8inssaid |BPIOSNUIS BYL "B} YuM Buikiea asam sainssaid [220] moy moys o} payuasaid os|e aJe
4olaxs Wwall 1say 8yl Lo pajou uoiedo| asimueds sylie soepns Jaddn Buim ay} woy sjuswaInNsesw ainssald Apeajsun eaidA} Jno4 “8]94o uonow
A101E111050 JBY} 10} }E PUB PJEMIO) ISOLU B19M SUOEIO| YOOUS Sy} YOIYM 10} LUONOW JO 9|9KD jey e 4o} sewi) a1e Asy] "pIoOal JBLBLLIOIFI9DI. By} uo
Pajou ase sewn oM zH 2’8 Jo Aouanbauy jo-puime pey yoiym apow Buipuaq isiy Buim ay) ui Auewud sem yoiym uonow Bum Jo jsing apnijdwe
abieje 0} asuodsas smoys pi0931 1918w 018j809e di} Bum sy "paiussaid ale sjuswaINSeEsW anssad 90BUNS pUB 19]8W 01319008 YoIym twoly Buim
B} U0 SUOHeI0] SMOYS YI1aXs Wl IS8l 8Y | (9)ez Pue (q)gz Sainbiy U0 UMOYS 31e PaJINd30 asuodsal epnyiidwe 1sabie| ay; s1aym UONLIPUOD IS3)
auiie paurejqo s)nsal [ealdA) "s19)8W 018|800 Duim 8y} AQ painseaw se uonow asuodsal Bum ay) se AouanbaJj swes ay) je aoeuns Buim Jomo
Pue J3ddn ay3 y10q uo BulINDO0 B19M UONEIO| HO0YS UOISSIdWODas Bum By} ut sabueyo weoubis 1eyl PauILIBISP SEM || PUB PIJBNEAS 319M
SluswaInseaw ainssaid adepns Buim "punoj a1em sUORIPUOd JBNN} piey, ON asuodsal Bum ay) 40 13su0 Joy Aiepunoq paynuspi Aisnoinaid
8y} ised panunuod Bunsal yoym Buunp 9ge L Alenuep ui paysydurodoe a1am sisa) JO SBUas puoodds ay| - UG98 TUIWS[[dW0IIY

‘uoiBas asuodsal ay) ur sousualoeIRYd asuodsal Bum oy} arebnsanui 0) pauwioyad siam
51591 JO SBUISS PUCDaS e 810JBIaY | "PaIoldXa JBYUNY JOU 81aM SONSUBIORIBYD aSU0dSal 8y} 1N PaIIUSP] SEm Asepunoq j1asuo asuodsai A0je)jI0so
Buim ay) sauas 1sa) fenur siyy Buung “ysd 0o anoqe o} ysd g woly abues ainssaid olweuAp 8y} JaA0 06°0 JO JOQUINN YOB JUBISUOD Apeau
B2 p3J8junooua sem asuodsal |eNsnun siy} j0 19suo sy “Arepunog 1a)njy [eoisseo pajoipaid ay) MOJaq j|am sainssaid owueuAp Je paisjunosus
sem asuodsas apow Buipuaq isiy Bum [ensnun ue gge6) Jequaldas Buunp 1q1 ur uedsiuas Jybu 2-pHy 9yl Jo isa) e Buung - YIeoTddy

"(LaL) 1euun) sonueukq owosuei ) Asjbueq sy} ur paisa) se Buim 2-myv ayy
Aq uoibai paads auosuel ayj ul pasusadxs suonow Buim Apeaisun Jo sonsusjoeseyd ayebnsaaul 0} sem aAnoslqo sy - JANIIIGO Yyoieasayg

12-€9-G0S dO1Y
199¢ PUB ‘982 ‘PEGE SUOISUBIX]
sayoue.g Ayonse|solsy uoneinbyuo) pue solweulpoisy Apesisun ‘Ayonsejeoniasoloy
plojpues "D pieukey pue |8p1es "y pIAB(Q ‘WONSHIT “A uowln

INJWIAOW MOOHS FHNSSIHd IOVAHNS HLIM STLVTIHHOO NOILVHITIIOV diL DNIM Z-MHV

59

et 5 € wenmonaty s

FRECEDING PAGE BLANK NOT FILMED




‘(a)gg 9anbid

23S‘INIL 334O3A |- = MOVLLY 40 ITONV
'3 1A 14 T b 0 48d §2€ = IHNSSIHd DINVYNAQ
LI | v T Y T v v ° v -

26°0 = Y3GWNN HOVIN

402

10 .6
1300V
102
HALINOHT 13OV
¢l il Jo¢
SINIWTHNSYIN 3UNSSTY

gHOO34 NOILVHIT3OOV dil ONIM
W3lil 1S3l

INIWIAOW HOOHS FHNSSIHd FOV4HNS
HLIM S31VI13HHOO NOILYHITIOOV diLl ONIM 2-MUV

60




(0)ez e4nbid

23S ‘anulL

/X S’ | A £ A 0
16" = /X PN T IAAL ]

0l g 9 v T 0
| — T 4 T v T v T v G°- .
S
o . g do-
89°= J/X W 0l

INIWIAON
AOOHS '

(30v44NS H3addn)

NOLLVIHVA 31140Hd 3HNSS3Hd
SLIN3IWIHNSVIN FHNSSIHd AQVILSNN

INJWIAOW MOOHS FHNSSIHd IFOV4HNS
HLIM S31V13HH0D NOILVHITIOOV dil ONIM 2-MHV

61




62




‘(e)yz ainbid
‘palojdxa aq |jim sapod diwreuApolae Aiosy)
fenuajod teaul| jo asn Aq pajesausb asoyl yim ¥o0ys 8y} 0} anp $8210} diWweuApolae Buluiquiod jo spoylaw sjewixoiddy
‘palebnssAul 8q |Im uoneinbBiyuod JOSUSS 10} S8JI0UD Bjeulsle O} 8np Slyeusq |elluslod 'SYNsSal 8yl S8qlLosep
yolym usium aq |jim Jaded e pue sjsa} syl Bulinp papi02ai BIEP 8y} JO 8pBW 8( ||IM SISA[eUR |BUOIIPPY - SUBld aining

'uole}(19s0 Jo adAj sy} 1o} suonouisal adojaaua by 8onpal 10 sAOWSY
01 s|01u02 8Anoe Aojdws o} 8|qissod 8q Aew } SNy "80BUNS |01U0D 8Y} Jo u0ibal sy} ul pajesedss A|[BIIUSSSS SEM MO}
UBYM UBAS |04}U0D BAIOR AQ pasealoul aq pinod Buidwep jey} pajesisuowap 1sal syl ‘sadojsAua 1ybij s18y] 10U1S84 0}
Aiesseosu Jl opew dABY ‘SBSED SWOS Ul ‘PUE YBIDIE [BISASS 10} PBLIN200 aAey adA} sy} Jo suonie|iosO - 3IUBITJTUDIS

"UOIIPUOD 1S3} SIY} Je U0 paubisap sem Jeyl Loya yead jo Aouanbaly zH 82°21 8Y) mojaq A|qelapisuod
sem Aousnbayy siyl ysd €2¢ = D pue g6'0 = W 1B zH 0| A|@lewixoidde 0} pasesiosp Il O pue N YUM pasesioul
Aireniur uone|ioso Buim ey jo Aouanbaly ey ybnoyyy W PUE D Yl0g O UOIOUN} B SB pappe Sem Buidwep yoiym
Je Aousnbau) ul 8sea.IoUl 0} PBINPAYDS SBM ME| |0JJUOD BY} PUODAS PUB ‘PasEaIdul |\ SB 80BLNS |0I3U09 8y} Jo uoibal
8y} ur uaingin} pue pajesedss swedaq Buim syl J8A0 MOJ} 8Y} SEM ISII} 8Y | 'SUOHIPUOD IS8} 1) Jaybiy syl pue 26’0 = N 1e
ME][ |0J]U0D 8Y]} JO SSBUBAIDB)}8 PaSBaI08p 8y} O} PAINQUIUOD S8OUBISWNDID OM] “(Jsd £2€ 01 | 12 = ) SUORIPUOD 188}
Jaybiy Joyiou Ing ‘(jsd |G| 01 001 =) SUOIIPUOD 1S8) (D) ainssald oiweudp Jemoy 1oy 26°0 = N 1e Buidwep pappe osie
ME| |0JJUCD 38U ] "06°0 = I UBnouyl suoipuod 1sa} (|e 10} spow [eoud ey ul Buidwep uesyiubis psppe me| |011U0d ayl
moys (0)pz pue (q)pg sainbi4 "paundoo Aljigeisul JuablaAlp ou ‘26’0 JO () Jequinu Yoep B Jesu Wnwiuiw e payoes)
pue |jews AaA swedaq apow [eono ey} ut Buidwep syl ybnoyle ‘Jeyl pamoys Aius puodsss siy]  ‘1Se} |suun} puim
lales sy} ul paAlasqo spuall buidwep Bunejodesixs uo paseq pajoipaid Aljigelsul Juasedde, ue Buisseiddns Agqaiayy
apow [eoNuo syl ul burdwep ppe o] paubisap SEM Me| |0JIUOD Y] "8OBMNS [0JILUOD PJBOGINO UB SALP O} %0Bqpas)
uolels[adoe palesusdwod pasn yolym pajsa} pue padojaAsp SEM ME| |0JIUOD Y - ToNjdII0Saq Tuawiysijduwoody

"'1d1 U11s8l g-MHY puo2as ay} ul souewIopad me| |0jU0D IS8 (O) PUB ‘SIUIRNSUOD SSBUISNQOs Salsiies
pue apow [eonuo ey} ul Buidwep sppe yoiym me| [043u0d (ainssald DlWeUAp J0/pUB Jequinu Yoe JO uoloun e se)
painpayods e dojaasg (q) ‘1@l ulisel jauun} €861 Jaqwaeldag ayl woly elep jeluswiiedxs Buiziin Aq sjuiod 18] [B18ASS
1B suoloun; Jsjsuel} ajewlss o} senbiuyda} wiojsuel] isunod jsed Alddy (e) :40 sisisuod yoeoidde ay] - oeoiddy

(1al) 1euuny solweuAq duosuel] ey} ul uedsiwas JYbu g-MHY 8yl JO SUOIIE|[19SO padnpul
%o0uys jo uoissaiddns sAjjoe ajesisuowsp Aleiuswiadxs 0} S| yoseasal Siyl Jo aAl0e(qo syl - IANIDAIGO [dieasay

1c-£9-6069 dO1YH
£2EE PUE G/6€ Suolsualxy
av ‘youelig A01se|90AI9S0I8Y PUB QD) ‘Youelg SPOylal [eolAfeuy
Aueyl] "H poomiays pue "I ‘swepy ‘W Welljipm

SNOILVTTIOSO @3ONANI XOOHS 40 TOHLNOD JAILDVY

63

CEDING PAGE BLANK NOT FILMED

RE

FEd

L INTENTIONALLY BLANK




(@)ye @inbig

ZH
Oh 0¢ 02 oL

anc .‘\l‘/\\“.‘.‘\l’\l"\}h\‘\,l\.l

08'0 ~—— "

Viva d33MS 3NIS vivad NOONVY

(4Sd 1S+ 0L 001 =D)
SISNOJISAYH QIOH-MVId HI1IWOHI 13DV 2-MUV

SNOILVYTTI0SO d3ONANI XOOHS 40 TOHINOD 3JAILOV

64




"(9)yz @inbidg ZH

/_. / 140 SAS ™

Viva d33MS 3INIS Viva WOANVH

(4Sd €2 OL tI2=D)
S3ISNOJSIH QTOH-MY3d HIALIWOHT IOV 2-MHV

SNOILVTTIOSO d3ONANI ¥OOHS 40 TOHLNOD IAILOV

65




‘(e)gz @inbig

‘paiinbal ale spoyilow [eonAjeue sy} ur sjuswaAoidwil aiaym seale spiemo} julod |{Im JuswaaibesIp 11081100
8i8m spoyisw [eondleue syl leyl AjuaA [im luswuadxs pue sisAjeue usamiaq juswaalby -eouewlopsd |eluswadxs
painsesw 8yl Yim wWolsAs-|01u0d-|j0l-aAlj0e-snid-jepow 8yl jo edouewlopad dooj-pasod  pajoipaid-Ajeondeue
8y} asedwod o} Ayunuoddo ayi epiaosd |im Aius siyl /861 Aea 10} psinpayds ‘Ajus |auun) puodes ayl
Bulnp |apow 8yl Uo palse) aq |[IM SME| |0JIU0D By} ‘|jspow 8yl 01 Buiuinias molle ay) AQ peledipul Sy - Sueld aJning

"8|qISssod Se ajeinooe Se S| |apowW Ylew 8y} Jo UoiLod SSauaAioayd
-90BLINS-|0JIUOD 8Y} JBY) SBINSSE ‘SI0J0B) UOI108.4100 8} JO @SN 8y} PUB ‘SI0loB) UOND81100 Bululelqo 10) poYylow mau ayj
‘sue|diie 8y} JO [8poW [edljeWayieW 8JeIN00. UR 8ABY 0} Juepodwi SI il Sme| |041u02 BuizisayjuAs w| - 3oUeoIubIS

‘leob a|bue-||0i-s8aibap-06-0]1-awil 8y} Jeaq, pue sjeob (Nd pue WD) uibiew sseyd pue uieb wnwiuiw
pPaaoXxd SMe| [041U00 8y} eyl sjoipeald sisAjeue Jeaul] ‘sjeob ubisep yim wayl saledwod pue SMme| [043U00 PazISayluAs
8y} o aouewloped peloipaid 8yl saiedipul J1aulod Jybu J1amo| 8yl ul 8|gel 8yl "06°0 40 Jequnu yoew e 1p sainssald
OlWweuAp om] 1B pazisSayluks uaaq aABY [0JIUOD ||04 DAIOR 10} SME| |0JIU0D ‘SU0I}081100 asayl Buisny “suonoipald jeonkeue
Pa10a1100 pUB PaldaLIooun 8y} o Juswuiadxe yum uosuedwod sy} sajelisn|i ainbiy ey} jo Jaulod Wybu-1addn ayy ul joid
8y] "an|eA painseaw 9y} PoYdleLL SSBUSAIDS)E 80BLNS [041U0D JO SUooIpald |edilAjeue Jeyl 0S Si0}0B} UOIID.I00 SALIBP
o1 pako|dwa pue padojaasp Sem poyldow mau e ‘aseq ejep siy} Buisn "suoljosjjep 80BUNS [04}U0D O} 8NP SUBWOW pue
$8210} O11E}S JO 8SEBQ BlEp B pap|alA pue 986 | AlJes ul palonpuod sem Ajus isiiy ay) - Tondiiosaqg Juamysijduoddy

'puU02as 8y} 40} uoneiedald ui Aiessadau aie pue Ajus jsuun}isiy sy}
1ayye 1N200 SalliAloR JednAjeue Jaylo pue uoloNpai BIEP ‘SMOLE 8y} AQ paledipul Sy ‘|auun] solweuAg dluosuel] Dyen
ayl ul yloq ‘wesboid sy} ul SBUIUS |BUUN} PUIM OM] BJe Balay] -uaxe} yoeoldde sy} saiedlpul ainby ay] ‘|sued Bum
yoea uo sadeLINS [011U0D 8bpa-Buiiell om] pue abpa-Buipeaj om] sey |apow 8y °||04 O} 88} SI |9POW 8Y} Jeyl Jsuuew e
yons ui Buils © uo paluUNOW SI PUE 188} BUIU INOQE JO UBdS B YIIM P3|BIS A|[BOIISB|9018. S| [9pOW Y| '|apowW jsuun} puim
ayl }ing pue paubisap oym ‘jeuoneulaiu] jlamyooy Ag padojaaap sem 1daouod Buipy |qixal4 eAldy 8yl - yoeoaddy

‘youeig Anonse|golay uoneinbiyuos ayj pue youeig ANOIISB|80AI8S0I8Y
oyl Aq Ajpuiol peionpuod si yosessas ayl (q)gz ainby ul umoys (epow |puun} pum Buip B1qiX8]d BAldY
81 J0} WaSAS |041U0D ||01 BAIJOR UR 1S} pue azIsayiuAs o} si yiom Jussaid ayl Jo 8A108Iqo 8yl - FAIDAIqO yodieasay

12-€9-G0G6 dO1Y
£2Eg uoisualxy
youeig Audlse|@oAIaS0IaY
Il ‘Aiad pAog

NVHOO0Hd 1S31 TINNNL ANIM DONIM 3191X37d4 JAILOV

66




OF POOR QUALITY

ORIGINAL PAGE .13

-(@)sz @inbid

¢’ a8

& F¥ A

88° a¥
Coas) o3
{5 0 ey et

d faansssid srudulg

o0E apz

DAOD T - SsARuy
ROYIS OB - SRRy
0oL L4 - Egede

4 AILOY

§ WvHDOHd 1S3 TINNNL ONIM ONIM 3181X3T

67




‘92 ainbi4

ORIGIMAL PAGE IS
OF POOR QUALITY




"Lg @inbi4

S3INOINHOIL | NOISTINdOHd ONIHLVIHE HIV/NOILVIIJIQOW LIH .8

1S3L aNV S3INDINHOIL
S3ILITIOVH NOILVINIWNYLSN!I JHNLVHILNIL HOIH

RV ARED 1831 aNv

IN3101443 INJWIONVHNI ANV ‘IONVNILNIVIN ‘NOILVHILO ALlIIOVAH S3ILITIDV4

IVHNLONYLS-TVINHIHL-AINTd aILVHDILNI
JNOINHO3L IAILAVAV
S SISATVNV

ALITIGVdYD

SISATYNy | WHLIHODTV MOT4 SNOISIA 318ISSIHANOD SINOLS-HIIAYN
Q3ILVHDILNI [ swHLIHODV H31N3

S31aN1S 3IAILVHIAOOD AOQ/AHLSNANI/VSVYN
$3002 S193443 MO14d NOILIaav SSYI
a3aLvanva
HIAVT AHVANNOS MNDOHSMOIOHS-MNIOHS

3

Svd viva SMOT4 HINHOD TVIXV/NOISSIHAWOD SINJWIHAdX3

NOIS3a

ad1iviad S3IONVHIEANLOHd /STIVIHNS AAVM/SAYD

s11nsS3y S1SNYHL

a3Lroadx3 06 Ad 68 Ad 88 Ad 18 Ad 98 Ad AHVNITdIOSIa

NV1d HV3A 3AId
Savo1 1vINYd3IHLOoH3V

69




‘(e)gz ounbiy

"SPEO| Paonpu| ay} uo deams 3ooys pue abps Buipes| Jo 108)8
8y} alebusanul "siaquinN spjoukay pue (6| o} dn) siaqunN yoepw Jeybly o} seq elep ey} pusixy - SUBld SINING

"$8|01YaA 01u0siadAy o} swalsAs Buljood aAloe pue sainjonils Jybiom
wnwiuiw ajes jo ubisep sy} 1o} [BllUSSSS 9B 8SAY) SB YONS Speoj Buieay [E00] O UOHIUYEP B1BINDOY - FDUEIIJIUDIS

"(Aeup3 o1 anp siayds e 1o} eyep Buipnjoul) 8By 8y 4o 1YBL 8y} JB UMOYS SI SUOIIBIO uoljorI8lul YO0ys jo abuel sy}
10} sales Buliesy yead jo sNoo| 8y} ‘OS|y "9SED ¥O0US-0U 8y} UBY} Joybiy us) Jo J0joe} € S| ajes Bunesy yead ay] -einby
8U} JO Y8] 8Yl Je umoys si uonoeislul Al edA L e sonpoid o} pauonisod ¥ooys syl yim Jojessuab yooys abpem asibap
G2t & Buisn mojy 0'g yoey Joy Japullhd 8y} Jo 80BMNS By} JBAO (eles Bunesy uoneubels yooys-ou ayy Aq pazilew.ou)
uonnquisip ejes Bulleay ayi Joj BIEQ "SUOIEDO| UOIORIBIUI HOOUS PuB ‘syibualls Yooys ‘siequinN spioukey |eionss
10} paul}ap usaq 8ABY 8 PUE 9 YOBWN UBamMIaq SMO| 10} suonnquisip ales Bullesy 8y - uondiIasag JusWySI[dWioddy

"SU0I}e00| UoIIORIBIUI ¥O0YS pue ‘sylbualis ¥ooys ‘siaquinp spjousy ‘siaquinN
YOBW Jo ebuel B 190 spelw aio9Mm SjuswaInseal pajielad “iojeiauab 3ooys abpam e AQ pawio} ¥O0ys Juapioul Ue yiim
(uoneuawnusul Jo uoneindod asuap e yum) ebpa Buipes| [eoupuliko JsjaWelp & B U0 Speo| ainssaid pue Bulesy sy}
8ul}ep O} pasn a1am [auun] ¥ooys .8 uedsie) syl pue (LIH ,8) [duun) aimelsdws] ybiH .8 DYe eyl - oeoiddy

‘pasinbai swajlsAs Buijood
BAII0B 8y) pue ainjonils ayi jo ubisap |einionuis ay) o1 Indul se sajes Buiieay [eo0| 8SAY} JO UOIBUIWILIEP P8|Ielsp uo
P8asnd0j si ydieasal Jualind sy} ‘esojaiayl “(,di-uo-%o0ys, Se 0} pailajal UONIPUOD B) |MOD suibus 8y} uo JuspIoul ¥o0ys
uoissaidwos Apoqaio} syl aAey 0} ajqe.isap si il ‘Aousioye aulbus 10} ‘eiaym ‘siejul suibua d1uosiadAy uo indoo adA)
SIy} Jo suoneInbyuod moj4 ‘uoiBas [2ONLD 8y} WOL; ABME S9AOW UONOBISIUI BY} JO UOLEOO| By} Se AjueAss Buisealoap
yum Jepuliho syl yum oeisiul 1Byl Siehe| Jeays wioj uoiBes MOLBU SIYl MOjOq PUB 8AOQE INJDO Jeyl SuOIoBIaUI
%ooyg edeuns abpa Buipes| syl 0} Ajosuip moy ABisua ybiy s1onpuod jeyl 18l oluosiedns B SWIO; pue 8ulIalUSd
abpa Buipes| sy} mojeq uoibas moueu B Ul ¥O0US MOQ Yl Yim sioelslul ooys Buibuidwi sy} usym sinooo yoaiym
((a)gzg 8By uo onewayds a8y} Ul umoys) uonoeialul A| 8dAL 8yl SI 819A8S 1Sow 8y} Ing 8jqissod ale sadAj uojjoelaul
%ooys jo sadA) [eiaAsg “sulieluad abpa Buipea| ayi 0} 109dsal YlIM UOHOBIBIUI YOOYS U} JO UOIIBDO| 8Y] PUB SUORIPUOD
Moy} 8yl jo uonouny e si uoliejuswbne Buiesy syl jo epnyiubew ay) -seles Bunesy abps Buipes| payuswbne ABuoiis
aonpo.id abps Buipea| juniq e jo ¥ooys moq eyl yum Bupoeisiul saaem xooys Bulbuidw) - JIATTIBIGO YOIEaSIH

12-07-90S dO.1Y

£2v¢ uoisusix3
youeig speo jeuuaylolay

Buneim H ue|ly

SINdIW3IHNSVIN FLVH ONILVIH A3LNINONV
3903 ONIAV3T TVOIHANITAD V NO LNIWIONIdWI XDOHS

70




"(q)gz @inbig

(06/V13HL) NOILYOOT (06/V13HL) NOILYDO1
oL ¢ 0 - 0l 0r S 0 §- 01-
_ Tv%q%uui&o =0
—z -1¢
/A/_w%u ° % se=-¢°0
A —8 0'8 =W 8
Jot Jot
St =9 “J1epullAgo— — —
,01=9 “1epulADo—-— ¥90ys ON - JSA —— —
(Aeup3) S-¢ ‘sleydso— — BlEp |RJUBWIIOdX T 0
Bujjeay yead jo snooq uolinqinsiq aley bujjesH pazjjewdoN

T

911BWaYIS UOIIOBIdIU| ¥O0YS

SLNINIHNSVIN 31VH ONILVIH A3 LNINONV
3903 ONIQV3T TVOIHANITAD V NO LNIWIDNIdINI XDOHS

71




(e)eg @inbid

‘11H .8 8y ut ubisap jeuy ey
10 |9pow ajeds-||n} e jo Bunsa) jooud ul Isasaiul passaidxe aABYy QYA Pue DJS Jo SeAlelussaidey - Sueld d@ining

‘reaowal Buunp Apoqaio} 8y} o} aAle|as AllewwAs pue soueiealo [ejad poob pey subisep ayi o ||y "Peo| 8inssaid eyl
paJENUalE UOIBINSUI WEOD) 8y "SWeas [elod ay} Jopun uey) sjeled ayy Jepun Jaybiy 81am S|aAs| ainssaid "suonolpaid
ubisap yum pasibe asesjal [e1ad Buunp Apogeloy sy} uo painseaw sainssaid yead syl ‘Ajessusy) - IIUEITHIUDIS

-aWOPE.I 8Y} UO SPEO| 3O0yS 8NPaJ 0} UOIB|NSUI JO SSBUBAID8YS ay} Buliedipul uoielnp pue apnjiubew
U1 paonpas sem weoy yum ainssaid yead ay] asinssaid Apogaio} alels-Apeals ayl sswil 2 0} dn aiem uole|nsul weo}
1noyum speo| ainssaid yead aoeuns ayj 1ybu Jamo| 8y} ur umoys sauolsIYy 8inssaid 80BUNS Judisuel} 8yl seonpo.d eyl
uiayed ¥O0ys paWINSSE ay} Saleisni|l 84nBy 8y} JO Ya| Jamo| ay} Ul yoles ay) ‘Apoqgaio} a8yl esodxe 0} pesiadsip si pue
sajesBaluIsSIp UBsSUl uonensul 8y} ‘eses|al pue uado s|elad oy} Sy ‘Sowelj ussmlaq [BAISUl BWl SW G B YIm ases|al
[erad inoy sy} ainjded sewely palos|es juanbasgns ay) -osesjas 0} Joud joejul uoleinBiuod jeled eyl smoys (1) sweyy
ainold “(q) 62 84nby Ul umoys s| souanbas [eaowsal [e1ad pno.ys [eo1dA} v “suclieleA ubisep paloa|es o} Buipuodsaiiod
elep ainssaid uaisuel} Buipiaoid palse} A|inyssadons a1em suoneinbyuod Xis |y - TONAIIo5ad TUaWysSIdwoddy

-Aiojoslel) je1ad JUaWINOOP 0] PaSN a1am SeIaWed 08PIA PUB SIA0W
peads ybiH ‘esesjas elad Buunp speoj jo Buipiooas uonnjosas ybly Joy sieonpsuel} anssaid Aouanbayy ybiy Auemi
YUM paluswniisul sem Apogaio) 8y "SI0ays uoNoeIBIUI Yooys ssaiddns o) paubisep suasul UONEINSUI INOYIM PUB YHIM
paIsa] a1om sa|bue asea|al pue suonejuauo [eled snouea jo Bulsisuod suoreinbiyuod pnosys xis “ysd 009 Jo ainssaid
oiweuip B pue /°9 Jo Jaquinu yoe B 18 | |H .8 8yl ul uonoun; o} (Dva) Auedwo) souneuosisy se|bnoq |[BUUOgon
ayl Aq paleouqe; pue paubisap sem sjas [ejad pnolys Jo seuss e Aq psejosiold Apoqalo} paleinwis v - goeolddy

-uoneziwndo ubisap 1o} sauoioelel) eses|al [ejed pue speo| ainssaid
JUBISUE} UIBIQO O] | I H .8 8U} Ul palsal sem ‘swopes Apogaioy ay) asodxa o 1ybiyy Buunp paaowas eq isnw jey; sieled
pnoJys Jo Bunsisuos ‘ideouod jussaid sy} ‘aio@iayl “Buiisal 8|qelns Aq payLeA aq Isnw S1deouod 8AN98j0id SNOLBA
ay) jo sislewered ubisap oiseq ayl ‘Ajuenbasuo) Ajgy1| isow s oedwi SUGaP JO UIBl UBYM PUB 818A8S ISOW aie
speo| olWeuApow.ayioise ey} usym Aiojsles Wby ey} jo suotod Buunp sawopes Apogaso} 10810id 1SNW Jey) swalsAs
uodeam Jojdaoiaul siqein Buidojeasp si (DAS) puewwo) esusjeq dibeeng Awly eyl - SANISIGO UIIessSay

1E-€¥-90G dO1H

€¢PE pue 89 1€ SUoisusixy
youelg SPEOT [BWIBYI0I8Y PUB "OU| uoJiudy DHd
JUNH 8uUB0Y "] PUB BUNSAION ) Jaydolsuy]

TANNNL FHNLVHIdWIL HOIH .8 OHET NI
L'9 HOVIN LV A3IAOW3H ATIN4ASS3IOONS ANOYHS IAILD3LOHd

72



PAGE .15
R QUALITY

ORiGi AL
OF POO;

‘(a)6z oinbi4

)

NH3LLYd YOOHS LNFISNYE

AHOLSIH FHNSSTHd IDVLHNS

L ROOSENG

WAnHE eise o

WV MK

POUCHd LOOM LIS .
UYL GROUHS

03AOVIZH ATINISSIOONS ANOBHS JALOFLOHd

TINNNL JHNLVHINIL HOIH .8 DHET NI 2'9 HOVI 1V

0L1'01-98~1
VSYN




"(e)og ainbiy

"Sjuswaulal 8AISS80NS AQ pauadieys aie sjuaipelb ay) se papaau Jou aie jeyl
Sluswa|d aAowal 0} pepaau S| sluswald sulaiun o} Abajesls y -bBunesy oiweulpolse ay) 1oipald o} Japuljfo Jslewelp
youl 88y} B 18A0 MO} Qg O} pue JapullAd ouaydsiway 8y} o} palidde eq |Im ABsjells Juswaulysl ay) - SUelg JINing

"S9ysalW ajenbapeul woiy paure}qo suoinjos uo paseq ysaw e Buieiauabai o ysel Buiwnsuood swn ay) bBuieuiwis pue
soisAyd moj} sy1 asnded o} paubisep Ajeoyioads ysew e Bunessuab jo usping sy} Jo Jayoleasal sy} Buiasies Agaisy)
‘PIay moy} pajrelap ey} jo ebpaimouy Jjoud B Jnoyum swajqosd mojy xa|dwod Buiajos 1o} |eruslod ey} siayo anbiuyosy
ay} ‘paiwl| si Buneay olweulpoiae jo uondipald ay) Joj ainpadosd siyi Buisn ul edusadxa ybnoylly - I5UEITJTUDIS

‘Buneay julod uoneubels ey} pue seke| Azepunoq ay} jo sainies) sy} ainyded Ajeeinooe o} pepasu ﬁ
aie sjuswauljal siow Auepy "uoibal uoneubels ay) ul papaau si ainjesadwal uo J01edIPUl UB 8jIym Apoq 8yl Buole Jahe|
Arepunoq ey} sulai 0} papaau si A}100[8A UO JOJEDIpUI UB ey} SMOYS ainjeladwa} pue AJ00jaA JO SI0JedIpul PauIquiod
pue [enplAipul ay3 Buisn Juswaulye) puodas Jo SYNsal 8y Juswaulal 1Siy aY) Jo} ysaw paulal Ajjeqo|b e saAIb so1edipul
Aue Jeyl sprud 0s sI SjuBWa|d 09E SUIBIUOD YIIYM ysaw [eliul ay] “JapullAd ouaydsiwey & 18A0 MO} dulowwAsIXe
Jo wejqoid 8y} 1o} Juswauyal ysew djewolne jo aidwexa ue smoys (q)og ainbi4 “1ake; Arepunoq ayy Buunyded
10} paJinbai S| S10}BOIPUI JO UOKBUIQUIOD \/ "¥OOUS 8U} SSOIOB SNONUIIUOISIP 8J. ||B 80UIS ‘9|qeliBA MO} AUE JO SBAIJBALISP
puodss si syooys Buunides 1oj JoledIpul Juswauyal B Jo 8210yd 8yl ‘siuswald Jeinbuey) Buisn sjuawsid pauyslun
J0 suoibal 0} pauolsuel) ale Juswa|d paulas jo suolbas ‘suoneindwod eyl u| -uondesiq ajdwis Aq sjessle|upenb
inoj ojul 8duela|0) uaAIb e ueyl abie) S| J01e0IpUI BSOYM [BISIE|PEND B 8pIAIp OF S| ABaleils 8yl °epod uiisjen-iojAe
8y} 0} pappe usaq sey sjlusws(d |esalejupenb Joy ABsiens uswyouus yssw y - UoNdiIosed JUswWySI[dWioddy

74

‘sluaipesb dieys ainided o} usioyns si ysaw
8y} [Iun sanunuod ss800id SIy| "siake| Alepunoq pue Syo0ys Yiim suoibal ul pappe aie SJuUsWa| Jeyl 0S S8|qeLEBA MO|)
8y} Jo sjusipeld uo psseq pauyai uayl st ysaw a8y ge-SdA 9yl uo wyyioble upusen-iojke) deis-om] syl Buisn ysaw
8PNJD Siyl 10} pauUIBIqo S| UOHN|OS 8lels-ApealS ¥ "NYHLVd Buisn pajeisusb si ysaw juswale ayuy epnid v - oeorddy

"sjuaipe.b dieys jo suoibai ul sjuswsis ppe o} Juswaulyal ysaw oewoine Buisn
Bunesy ojweukpoise jo uonoipaid 8leINOOE By} 10} SPOYlew juswale ayuy juslye dojsasq - FANIIAIGO yoieasay

LE-E¥-90G 4O1H
¥y uoisusixg
youe.ig speo [ewlsyloiay
feg S wiy

MOTd SNOIJSIA HO4d d3HIND3IH SHOLVIIANI dIANIGNOD

l




S
UALITY

Nz

™~
A
=

ORIGEIAL p

65 Wi
i AN

OF POOR

al

njesadwal

g Audsojep

juswiauyal
18414

"(q)og eu

j9pouw

nGi4

jeluawiiadxy
IspuljAn suaydsiwsy : ajdwexy

MOT1d SNOISIA

yssw 34
felu]

HO4 d3dHIND3d SHOLVOIIANI d3aNIFGNOD

75



‘(e)re @inbig

*019 ‘sisAjejeo |[em ‘UOIPPE SSeW ‘aousingin) ‘sj0a)e Asiwayd
wnuaiinbauou pue wnuqgiinba ‘sjoays seb [eas spnjour o} Aliqeded sisAjeue jo uoisuedx3 pue ‘sauydiosip 331yl 8yj Joj saibajens Suydnoo
L1013 Jo wawdojanaq ‘Aouaioys panoid pue Aoeinooe paaoidul Sojewsa 104 [B90] YuaLuaulal sandepe ‘swyuobie Buipniout ABojopoyiaw
Q49 wawaja aluy Jo Juswdojaaa( :seale Jofew 881y} U0 SNJ0) Yiim anunuod [m Auqedeo sisAjeue g-1-4 {1 ay} Jo Juawdojara( - Sueld 3inind

‘wajqoud sy}
UM PIJBIISUOLUSP U3 SBY SISAJRUB S-1-4 | 9Y] Ul S|apow [RInjons-[ewsayy Jeauljuou Buipnioul jo Aiqeded ay | "Apoq ay} jo adeys pauwriojep
ay} ybnoly1SaseD aWwos Ul pue ainjelsdws) soepns ay) ybnolyl pajdnod ase asuodsal [INJONIIS PUE [BULIBYL JIBUL PUB S3[OIYDA 8531 UO SPEQ|
[ELLIBY}0ISE JO UONELILIBIAP BIRINIJE 8y "S3[21aA oluosiadAy/sadns Jybiam wnwiuw ajes Guiubisap 10} [eNuasss S| Aupqeded sisAjeue S-1-4 | Uy

‘[eusiew ay} Jo abue. Buiesado sy
UILNM ‘IS 1 L- ‘|9A8] SSANSE PUB Y o L9} 10 ainjesadwal soeyuns wnwixew e 1opaid ‘(saano ainjesadwal om Aq pajensnj)l) suoleldl ulens-ssalls
Jeauluou juaspuadap aimesadwa) pue seipadoid [euuay) feusiew Juspuadap ainjesadwal yim ‘synsal sisAleue Jeauluou ayl “leusiew aul
10 SSa11S PlaIA By} puoAaq ISy LEE- ‘|9AS] SSBIIS B PUB Y 1G22 JO 81Nje1adwa) 90BUNS WNWIXEW B 101paid ‘SUONB|a1 URJIS-SSBUIS JBdUl| Juspuadapul
ainjesadwa) pue saipadosd [ewsayl jeustew JUBISUOD ‘S)NSal SISAjeue Jesaull 8yl "UMOYS SB uoijoeidiul OoUs yim abps Buipes) |eoupuliAd
[991S SSaUIRIS I9)BWRIP £ B JO SASARUR [RINONI)S-{BULIBYE feauljuou Joj wyiuobie ay) Builiojdxa Aq 1ayuny uane Aygedes ayl Buipusixa Jo synsal
ayl smoys (q)Le ainbBi4 ‘sisAjeue jeanidniis-jewlayl Jeauy e o} pajidde usaq osie sey ‘sisAjeue g4 ayl Jo} padojaasp ‘wyluobie uppaen-ioikel
v 'splay mop xa1dwos ul uswaules aandepe Joy Buippub painioruisun se yons sabejueape awWOS J8}o ued pue sayoeoidde jeoissed aiow
ay) 0 aAneUIB)E 3jqEIA R SI SWalqoid 042 4O SIsAjeu. JuaLwia(d 8)iul) 1Byl umoys daeY diep 01 suswysidwoooy - ToNdId53ag TuawysIduoddy

‘passaippe Buiaq si sauydiosip ay) jo uoneibajul sy; ‘sinjew
01 suibaq Auigedes G40 Wwawae alul ay) Se MoN (d40) souueuAp pinjy jeuoneindwod uo siseydws Auea ayl yum Amigeden sisAjeue pajelbalul
ay} Jo awdojaasp 8y} Ul pie 0} SIOBJU0D pue Sjuelb uo pa|quasse Sem SI0JEBINSSAUL SSEID PlIOM JO WEd] Y "sisAjeue |eInjonis pue |eunsyl
U1 801040 JO poylaw ay1 Aleajo sem it 8ouis ‘Aliqeded sisjeue pajesBajul ayl 1oy ABojopoylaw paiebiel sui i £1058U) JUsWa|3 dlulH - TIeoIddy

*94N)oNIIS B Jo asuodsal

[eINjonAs-ouayloiee pajdnos ayl aindwod Ajlsnosuelnwis o} sauldiosip 9.y (e Joj wyobie a16uis e Ajqissod pue |apow 9ibuis & saz|in
eyl ‘Aiiqeden sishleue (S-1-4 |) [eInoNNS-fewsayl-piny paiebalul ANy e dojaasp 0} st ydreasal siyy Jo aAI103[qo ayy - AT yldieasdy

LE-E¥-90G PUE | g-0¥-90G SdOL1Y

€2 E uoIsualxjy
Ausianun uoiuiwoq pio
reydwneyoe( sloweld

SISATVNY NIVHLS-SS3IHLS GNV TVYINHIHL HV3INITNON HO4
A3LVHYLISNOWIA WHLIHODTV TVHNLONHLS-TVINHIHL-AINTd d31VHOILNI

76



‘(9)Le einbig




‘(e)ze einbig
"L LH 1004-8 @y} ul 8sn 1o} }jinq pue paubisap aq |jim walsAs JejlwiS ¥ - SUB|d aJning

‘Aupqixayy pue Auanonpouad Aljioe) peoueyus SE ||[om SE eipalw 1se} Jadoud e pue eeinooe Buunsse juaiuod uabAxQ
8y} JO |0JIUOD BWI-[ed) DNBWOINE 10} SBIM|IO.} J8Y10 IO | |H 1004-8@ 8y} ul pasn aq ued wajsAs ay| - dduedJIubls

"S|9POLWL 18] Ul UOIB|[BISUI JO} S8YOUl 2IgND-g INOge 0} uonezunieluiw
01 Jjosl spua| waisAs Buydwes seb syy synsas poob Ajjenba aaeb saqoid usemiaq Bulyoums se yans suoneqinuad
18yl AUjIGEIS SI 9lBJISUOWSP O} [9pOW ONELOoINE 0} PAYOHMS WalsAs ayl pue pelsjus Ajenuew aiem jusdied
g1 pue Jusaiad pz Jo swulod 1as maN "s|ens) uabAxo (e 1o} Aljigels pue yoeosdde isej mojje 0} paziwido Sem Jg|j04uod
a1lewnaud/onIas eyl Jo AIAISUSS By Puodas G/} Kiae Ji parepdn ‘Jeyeaiay) pue ‘puodas g/| Uy} SSa| Ul |9As) Juadiad
L2 B POASIYOE }I PUB ‘|9POW JIBWIOINE 8U} 0} PAUOIMS Uay} Sem WalsAs 8yl -uonejnwis Jie Joj juiod j01uod jusdiad
L2 PBJISAp 8y} Jeau [9A8| B 0} Pa||01u0d Aj[enuew uay} Sem Juajuod uabAxo ayl -paysiigelse si $se20id uonsnquod
ay} se aolad g o] (ue) uaoiad g woiy |9As] uabAxo ul aseaiosp e smoys waisAs ayl ‘Alfeiiu] -ainbi eyl jo ybu
Jaddn sy} ui umoys si ss8204d 041u00 UabAxo By} jo wesbolsiy [eo1dAl ¥ uoNO8s 1S8] 8y} Ul pajunow 8qoid 8|gesAoW
10 aqoid paxy e ioyue yum Aisnonunuod pajdwes sem seb uoysnqwod ayj - Uondiadseqg Juawys|[dwoddy

*JOISNQWIOD |[auun} puim 8yl 0} (XO1) uabAxo pinbi BuiA|ddns aAjea j01ju0d uahAxo ue Jo |041U0D DljewOlNe pue
Inopea. eiep jusiuod uabAxo yjoq sapiroid yolum Nd9H/18]1041u0d e Aq pasn si Jazhjeue 8y} woiy 86} 0A 8yl "10SUSS
8yl JO apIS 18Y10 U} UO SI JIB 90UBIB}8] +10SUBS JOY B} SSOIOB UOIEIUOU0D uabAXo ul eduaisyp sy o} [euotuodoid
sI Jeyy [enuajod abejjoa e saonpoud )l pue ‘D ,008 e 8injesadwal sy desy o} Jojeay B Sey JOSUSS BIUODIIZ 8Y] 'JOSuas
BIU0DJIZ 8Y} PUE ‘D ,00€ O} ainjesadwa) seb ay) aslel o} Jsjeay e ‘asaydsowie auo Je ainssaid 1ajul ey} desy o} Joyenbal
ainssaid e ‘eqoid Buidwes e aie waisAs ay} Jo sjuswale [eluassa ay] (11H-8 8ul jo |spow 9[edS 8gt/t B) 11H
. 8y}l ul uone|eisul o} Joud Aiojeioqe| ay ui paisal A|ybnoioyl Sem ya| Jamo| ay} ul pajessnill waisAs 8y - goeoiddy

‘1le 3B|NLWIS 0} |9A8] JuaWwydUus uabAxo 8y} Jo [0JJU0D DIJEWOINE 8Y} Ul pasn pue
Ajgsi0a1d painsesw 8q PIN0d Juajuod uabAxo eyl alelsisuowsap 0} sem Apnis Jussaid ay} jo asodind ayyl ‘(q)ge 8inby
j0 y9| Jaddn ay} ui pajeJisnyj se ‘sise} uoisindoud Joy Jie Jo Wauod usbAxo eyl a1eoldnp 0} Juswyduua usbAxo aiinbal
‘wnipaw 1s8) Sii Se sjonpoid uoiSNQUWod Sasn ydiym | 1H 1004-8 8yl ul sise) auibus sining - SANIIAIO Yd1€asay

18-€9-G0S dO1Y
/06E pue G| | g SUOISUSIX3
UOISIAIQ YoJeasay Juswiniisu| pue youeig speo jewlsylolsy
ybuig 'r Ber 1q pue leisnd 7 pieyoly

ISNOdS3H 1SVd HLIM SS300Hd NOILSNAGNOD DNIHNA
T3A3T LNFWHOIHNI NIDAXO STOHLNOD HIZATTVNY LOVAWOD

78




syjauag

Rinaqixa)y pue
Aanonpoad Ayjioey paoueyul e

ajepdn sz °0 - awi} |e3Y e

mc_ Z - Yedwo) e

weabo}siy j043u0d No

aul]

o

01

ql
0¢

J6¢

(a)ze @anbig

L1H yaui-Z uy }say J9zhjeue No

s_zo/wF
r—-=$PL--, JOSU3S

" | +eiuooaiz
aAleA / m T /_jmi_mce.
+ Ndo/4811043U09 m mmm-ﬁsso:
X01 D
! [+ Joje|nbay
Iu—t J
2q014—O) <

11H .8 u1)s8) auibu3

<om |
Moy
W <= payoiius
uabAxp

SS300Hd NOILLSNAGNOD DNIING T3A3T LNIWHOIUNI NIOAXO
STOHLNOD H3IZATVNY 1OVdWOD

79




ORIGINAL PAGE .IS
OF POOR QUALITY

€€ aunbi4

m_wz_mca,‘
|BAn}oNAS jeway)

UoHEdILIBA pue
wawdojaaaq 1dasuo)

S3HNLONYLS TVINHIHL




"be aunbig

SQOHLIW
SAOHL3IW M&.&zizw_mmc >mﬁ_._n=om_nmmhz_ SQOHLIN
SISATYNY ALIT1avVdvYD S3INDINHOIL SISTIHLNAS
G3ILVHODILNI SISATVNV/NDIS3d SISATVYNY A3LIN3IHO NDIS3Ida
B SISATVYNV
Q3LVHODILNI N\ SISATv
HIINIYd | SISATYNV S-1L G3ILVHODILNI
SLd3ONOD NOILVHLSNOW3A IN3IWdO13A3a
YNV1 MNVL/H1S/SdL a3LVUDILNI MNVL OAHO/IHNLONHILS
/TUNLONULS N N SIHNLONHLS
/SdL LIN3101443 | 3HNLONYLS/SdL F1LLNHS— LNIWAOTIAIA Sd1l DIMIVLIIW JNVHIHIV
SSVIN .
LVHLISNOWIA | SIDOVIHNS TOHLNOD | - ADOTONHO3L 9/9
OW3a SISATVNY . |- SIHNLONULS
HOLSNAWOD A31002 ‘H NOILSNEINOD 31009
S1d3ONOD AN Sov
37500 AT 1NHLS SSHMLONHLS
31VHISNOW3A 1 NOISTNdOHd
AN
S1S3L LNHLIS WVHIS
S1INS3y S1SNHHL
a3193d4x3 06 Ad 68 Ad 88 Ad 18 Ad 98 Ad AHVYNITdIDSIA

NVid HV3A 3AI4
SIHNLONYLS TYWHIHL

81




"(e)ge eanBiy

‘leuun] ainjesadwa] ybiH 1004-8 ay} Ul psisa}
aq [Im nns uonos(ul |any ay) Bunesodioou pue suibus jelweiss Asjbue ay) Bunuasaidss ainpow suibua pajood-uaboipAy e ‘Ajprewnin g8
Ad utjsuunjuoisindoid Aajbue e ul pajonNpuod 8q [im JrulS Y} Lo SIS9) [BULIBY0IBY /8 A Ul PAINPaYds ST inais ayl Jo Ataasq - Sueld aining

-sau1bua Jolwesds a1niny jo uoneouqe) 10§ 9seq elep A1essaoau ay} apinold AjeiLed |m pue 1daou 09 auibua jalwelss pajesbajul
AajBue ay} Jo ubisap {BINJONIIS/OWIAY} 8} JO UOHEPIBA IS11)) BY} 8 [|IM INJ}S UoNDa{Ul 9N} By} JO SIS8l pUB UONBILGR) NJSSIIONG - BIUEBITUDIS

*$810USI0IBP 3S8Y) 109100 0} pauue|d 8Je SaIPN|S UoNeILge) [RUOIIPPY “Y1BUaJls [eanjonlls pue Juswabeuew
9ZBIq Ul S3I0USI0IBP [BI9ASS pajedipul sinils yibus-leiued sy} uo sisa) ainssaid pue JaN  “pajquasse Ad1ajdwod sinas yibuai-feined [eionss
pue paieouqe) A|INISSa00Ns UddQ SARY NS 8y} 10} SHEd "LI0}8 JUsLIND 8y} o Ued Jolew B awWeISq S8IPNIS UOHEJUGE] PUB ‘|NISSAOONSUN 919M JNIIS
2y} ajeouqe; 0} sidwalie fefiul ‘J9AMOH "J0J0BIIU0CD By} AQ PBIONPUOd Uaaq aArY saipnis ubisap pajeleg - U0NId1I9S9a TUaWysSjdwmodoy

‘au1bus 1alwesos pajesbajul Aaibue ay) o) ubisap [eJnoniis/ow oy} 9y} s0 AlpteA eyl ys|igelsa |im Sisa} 8say) Jo
uonadwod (Njssa82ong ‘suoiipuod b Aq paonpoid JUBWUOIIAUS 8Y] 81BINWIS |IM JBY) S1S3) [BLLIBYI0ISE 0} pue ‘sisal Buiieay pue Buipeoy oneis
o1 pajoalgns aqm iniis ayl ‘Asjbue o) Asaanap Jaly "sainpaoosd Aiquiasse pue uoleduqe) INJIS aulwialep o} 1oeIuo9 Juasald ayl ut papn|oul
aJe saIpnjs uoneouqe) jeuolippy “A8|bue] ySvN 0} 10BIU0D 18pun youeasayly Aq pawlopad Buiaq si uoneouqe) inig "Auedwon Buunjoejnuepy
yoleasayly O} J0BJJUCD JOPUN pUB 9SNOY-Ul PaIONPUOD Sem jnis uondslul jany ay) Jo ubissp Jeinjoniis/owlay) pajielap ayl - goeoaddy

“1nJis uonos(ul
1ony wyBiamiybigy e Jo uoneouqe) ayl olul salpnis snoiassd asay) Jo sinNsal sy} ajesodiooul A|INjssaoons 0} St Yyoseasal Juasasd ayl J0 aA1103(qo ay)
‘alojalay) o) anbiney saoidun o} spoylaw Buijedipul ul INgssaoons a1am (S,0/ 9yl Bulnp paionpuog) Saipnis UoledLqe) PaJUBApPY “8jif [BJnjonas
8|qeuoseal aAsIyoe 0} ABojouyo9] [euaewl pue UoNBoLge) Ul SBOUBAPE 10 Paau ay) paledlpul saipnis ubisap ayi ‘JanomoH -Buljood auibua
10} uaBoipAy |euolippe oYM 0 -6 J0 siaquinu yoew o} uonesado autbus nwiad 1ey) suswsalinbal Bulood yum jefwelos payesbajul Asjbue
2y} 10} subisap ajgein paonpoid saipnis ubisap Aujsnpui pue asnoy-uj “(q)ge ainby ur umoys se 1daouod aulbua 1olwelos pajesbajul-swelue
Ajewoab paxy ‘leucisuswip-¢ As|bue syl o} pa| Saipnis feuonippe pue Apmis JYH a8yl jo sbuipuld  uswuolsiaue Bupesy assuaiul
ue o} pesodxs Bulaq seale abie| w1 pa)nsal yoiym JyH ayj jo ones uoissaidwos ybiy pue ubisap sejnuue ayl woly ‘ved ul ‘pawiwals swajgosd
oY) "paJisap ueyl1o110ys Je} sem 8 anbie) ayl pue ‘|anj uaboipAy ajqejeae sy} jo Aloeded 1esy syl papasdxs JYH 8yl Joj siuswaiinbal Wejood
ay) ‘sauibus 19lwelds 1o} yoeosdde odiseq ayy J0 ANjIgeRNS 3Y) pauLijuo2 Apnis ay) Jo synsal ay) ybnoyly (IYH) suibug yoseasay oiwosiadAH
18lwesos e jo Bulse) pue uoneouge; ‘ubisap ayy Buiajoaul Apnis aaisuayaidwoo e palosuods A9|Bue *s,0961 9yl Ul - SAIIDAIG0 yoieasay

18-29-50G dOLH
L0Z¥ uolsuaix3
youeig sainioniig jewusy |
ASyiMOW H uaqoy

1NYLS IANION3 OINOSHIdAH A3700D




ORIGINAL PACE IS
OF POOR QUALITY

(q)se eanbid

371ZZON

HOLSNEWOD

83

SLNYLS NOILOINPNI-T3N4

1L3PWYYH NOILSNEWOD

$85°9-£8-1
YSYN




‘(e)gg ounbi4

“JUBLLIUOIIAUS [BoIUBYD3WOWISY] 1yBI) pajedionue sy} ul 9ouewiopad juiof jaued pue |aued ay) Ajuaa 0] 4H4Q
sawy Je ssaiboid ul Apuannd s) sainjesadwal pareasia e sjuiol yim sjpued pue jsued quiooAauoy papuog @) a2yl jo Bunssy - Sueld aining

‘spinby) o1uaBoA10 Joj Juswuieuod Wbipes| apiaosd o) 1daouos [einjonAs S1ul J0) 1S (BNl By}
s11doou o9 ol jsued pue ainONIS YIIMpUES 9100 quIodA3uoYy 8y} Jo asueuopad ainjesadwial WOOoI Jljels Pajelisuowsp ayf - 93UedNiubls

*S1oudlSe) [eoIueYDaW By} Jo Yibualls arewiyn Jo jeusiew ayl jo yibuals ploik
ayl Buueau speoj o1lels puelsylim UBD pue S840 000°0S 40} 1Y O AlJeau Jo iy 8ouBINPUS ue sey ubisap juiol quiodAauoy syl aledipul S}Nsas
1sa] anbiie) pueonels ay “Jutol sy} a)a)dw oo o) aoejd ui pap|am Weaq uosj09)a S yowm aleid e Yim paj|i} uay) sl 8oeuNns 181no ay} uo deb Bunnsal
a8yl ‘suswyosele {edlUBYISW Y} 0] SSadde 10y deb e apiroid O} 18pI0 Ul }88YS 8B} JBUUL 8Y) UBY] UOISUDWIIP J9jjEWS B O} pajeouqe; si 19ays
a0k} Jaino ay | -deo Jeds Jo qu a8yl 0} S18ays aoe} Jauut ayl Buiyoene Aesiueyosw AqQ paysidwoooe st ulof syl ‘8100 ay} jo uoneswiad pinbif
Joseb Juaaaid o} Jauleq e swioj JN0asolo siyl “AldAlloadsal ‘sjasys 8ok Jaddn pue 18mo| 8yl 0} papuoq 4SS PUe it Alluaunouod aie sabueyy
ayl pue 8942 @i ayi ol Joud 8100 2y} Ol papiam jods SI |auuByO LI} v "SSauOIYL Julol Byl 2/L O} 491usd syl Bunuw Aleowsyd Aq dn papped
sijaued yoea jo L1ayduad sy ‘[sued 21ISeq ayl 10 8100 pue S183Ys ade) ay} uiof 0} pasn si1 ssaooid @I auL “(g)ge ainby ul umoys ase 1deouod
ay] 0] pouad 1eak |BISASS B 13A0 painjew Sjulol papjam yoimpues 8100 quiodAauoy wniuel) papuoq i1 - uopdi1dsag luawysijdwoddy

84

*$59004d UONIBOLIGR) 100YS 908} 0} 8100 8y} 10} pa}oa|as sem Buipuoq
(@) uoisnyip aoepaul pinbi| ‘al0j818y | ssasoid ay) Buunp Buiysnio woij )i Jusaaid o} 8100 Aaeay Ajgeldaooeun ue aiinbai pjnom sainesadwal
pue sainssaid uoneouqe) ybiy asneoaq a|qises;) 1ou si Buipuog uoisnyip ‘asowayung “skoje Buizeiq 10 sAISBYpE UMOUY Ou I diay} ‘abues
4,006 8Ul ul sainjesadwial 8sn 104 ‘1S4 1daouod [einjonus siyy 1oy ABojouyos) Buioed e s1 aumonas quiodAauoy ay) jo Suutol pue uoneouqe) 8yl W
‘sjuiol JyBiyea) Buipiaoid o) UOINIOS BANINIUI 8y} St 81NjoNJls ay) Jo Buipjam ‘sjulol 8say) J0) SIUBIES UMOUY OU 9JB 819y} 8snedaq - yoeosddy

‘s|any umouy Jsow Jo asnjesadwal uonubi-oine ay} 8A0qe 1 4,006 J0 aimessdwa) Buielado
ayl asneoaq paJinbas si} "[eob snoiliquie 1sow ay) A|lgeqoid s1 siuejadoid owaboio ay) Jo JuswWuUIBIUO0D JYBINEST ‘[EUSIELW [BINJONIIS BU] Ul [9A3]
SSO11S ISY O B JE SPEO| [BILSUI0ISE 10} S312A0 000 0G 0 8)1| 81040k pue ‘942" Joulesis dealo e Buipasoxa Inoylm ‘sinoy Jybiyy 00Ge 10} 8ineladwa)
Bunesado 4,006 € apnoul iJdeouod quiodhauoy pasueape ay) Joj sjeob wesboid syt sdeo awesy Jo qu ‘Jeds ay) o} (§AQSS) PIPUOG-UOISNHIP
21eIS-PIOS Sgam aAem-auis pawloy Ajeonseidiadns abef ulyy yum S)doouod [BINONAS  UOIMPUBS  9100-quIodAsuoy WNUBl) JUBIoIe
Buizinn Ag paonpas Apuesyubis aq ueod yesoure paads ybiy pajony Ajjeoiuabolio ainjny JO UOYORI) SSBW [BINJOTULS 38U - DATIOAIGQ [J1€asay

LE-€¥-90G JOLH
2y Ly uoisueixgy
youeug sainjoniig jewlay |
lojfel ‘Hy

LNIWNOHIANIT JDIAHIS 4,006 HOd NDISIA LNIOf AWOIJAINOH LHOILMVIT

-




§§ .
g
n
0
=

:%:&‘.

Figure 36(b).
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